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Regional planning envisages spatial development planning for the 
betterment of quality life and to minimize the existing gap of socio-economic 
development among have and have-not. All tends to utilize the natural as well as 
human resources to the fullest extent in order to improve the living condition of 
the people. Planning is a systematic procedure in an organized manner with the 
end product as development and is a technique to evaluate the potential of a 
region and to develop them to their best for the nation as whole. It attempts to 
discover the plans of the nature for the attainment of man's ends upon the earth. 
Moreover, regional planning is an effort made for the rational upkeep of 
geographic areas resulting into the welfare of the society living there. The 
problem of inter and intra-regional disparity has taken a heavy toll in India. The 
infrastructure development reflects the economic as well as socio-cultural setup 
of the region and hence determines the spatial organization of the society. There 
exists a close relationship between the spatial distribution of socio-economic 
facilities and the level of social well-being, because uneven distribution of socio-
economic facilities creates the functional gap between different regions. The 
development is a multi-dimensional phenomenon perceived in various ways by 
the different people and can be explained in two ways in course of time and 
space, as (i) the measurement of changes in the distribution of developmental 
parameters between the two given points of time, and (ii) the existing distribution 
pattern. The regional planners and policy makers take in to account the diagnostic 
plan (on priority) to eliminate regional imbalances and disparities to the balanced 
regional development. 
The objectives of the study are as follows 
i. to understand the prospects of the planning for socio-economic 
development, it is pre-requisite to examine the existing physico-cultural 
and socio-economic conditions of the area under study; 
ii. to comprehend the conceptual framework of regional planning for the 
analysis of socio-economic development at macro and micro-level in the 
context of India and study region as a whole respectively; 
iii. to analyze the spatial organization of settlements with reference to 
spating and dispersion of the settlements and the service centres to 
understand the nature of their distribution with reference to the population 
of the Meerut district; 
iv. to determine the hierarchy of settlements and their spheres of influence, 
based on functional gravity to understand the importance of the service 
centres and their place of ranking; 
V. to examine the levels of socio-economic development, taking block as 
areal unit through spatio-temporal manner to understand the over, under 
or optimum distribution of socio-economic facilities with reference to 
threshold population; 
vi. to propose a strategy for the micro-level diagnostic planning for the 
balanced socio-economic development in the region. 
In order to provide specificity and direction to the problems undertaken for the 
study, the following hypotheses have been developed; 
i. inter-spacing between the settlements and service centre is directly 
proportional to the size and functions of the settlements. 
ii. the big size of settlements require larger sphere of influence and attain the 
position of higher order facilities by serving larger area. 
iii. The development of agriculture has a direct bearing on the development 
of agro-economic infrastructure in the district. 
iv. the development of socio-economic facilities determine the distributional 
pattern of settlements. 
V. all the nine variables, taken in the study i.e., the size of settlements, 
density of population, growth of population, share of scheduled caste 
population to total population, literacy rate, share of agricultural work 
force to total work force, share of non-agricultural work force to total 
work force, share of net irrigated area to net cultivated area, and the 
distance of settlement from the nearest urban centre; are positively 
correlated to the composite score of socio-economic facilities in the 
district. 
vi. the level of development is inversely proportional to the size of sphere of 
influence of service centre. 
The study is based on both the secondary as well as primary data collected 
from the study area. The data for the years of 1991 and 2001 has been taken into 
account for the analysis regarding the levels of development, while the 
distribution pattern of socio-economic facilities is based on the data of the year 
2001. The primary data for the present analysis has been collected with the help 
of questionnaire, in case of non-availability of secondary data of the facilities 
available in the district. The village level primary information was collected 
enquiring from the Heads of the panchayat and Village Development Officers 
(VDO). The data regarding the urban settlements was obtained from the offices 
of the Chairmen of the respective town and Municipal Corporation. The 
secondary data has been obtained from the published literature, government 
reports, news papers, and unpublished records of the public administration and 
semi-government agencies. The Census data for the Year 2001 has been collected 
from Official Records of Deputy Director. Census Opera in tions, Meerut Region. 
Under mentioned is the methodology adopted to carry out the work; 
1. The descriptive approach has been applied for the physico-cultural analysis 
of the study area. For the representation of relief, interpolation method 
based on spot height has been used. 
2. Technique of partitioned value has been applied for measuring the 
variations in the distribution, density and growth of population at block 
level areal units, besides determining the distribution of socio-economic 
facilities in the district. 
3. The technique of correlation and regression coefficient has been adopted to 
examine the relationship between average spacing and mean size of 
settlements at block level. The relationship between socio-economic 
facilities and their correlates has been measured by correlation and multiple 
regression analysis with the help of computer. 
4. The due weightage has been assigned to the locations having the socio-
economic and not to the numbers of the facilities therein. 
5. A modified 'Reed-Muench' method has been employed to compute the 
median population threshold (MPT), median population threshold indices 
(MPTI), and functional gravity of settlements to measure the relative 
importance of socio-economic facilities. 
6. The technique of Scalogram has been employed to identify the hierarchy of 
settlement. 
7. For determining the levels of socio-economic development at block level, 
the functional gravity of the settlements has been computed, based on 
composite score of median population tlareshold indices (CSMPTI) per 
hundred settlements. 
8. Based on 'composite score gravity' the 'Non-Intact Range' method has 
been used for determining and delineation of hinterland boundaries of 
identified settlements in the study area. 
The study has been organized into seven chapters. 
The first chapter deals with the introductory account of the problem of the 
statement, work review done so far, significance of the study, objectives, 
hypotheses, data base and methodology adopted for the analysis and chapter 
scheme. 
The second chapter deals with the conceptual frame of the 'socio-
economic development', and 'regional planning' etc., and their classificatory 
schemes and chronological profile of planning in India. 
The third chapter presents an account of the study area in terms of its 
physico-cultural and demographic setting to analyze their influence in the nature 
of the distribution of settlements. 
The fourth chapter explains the spatial organization of settlements in 
terms of growth, size and patterns of settlements distribution with reference to 
spacing and dispersion. 
The fifth chapter presents the spatial distribution of the existing socio-
economic facilities and their relationship with the development of agriculture and 
agro-economic infrastructure. 
The sixth chapter deals with the functional gravity of socio-economic 
facilities based on composite score of median population threshold indices 
(MPTI). The chapter establishes the relationship between the distribution of size 
of population and socio-economic facilities through the multiple correlation and 
regression analysis using computer devices. Further, the ranking of the service 
centres in the form of hierarchical orders has also been analyzed. 
The seventh chapter illustrates the levels of socio-economic development 
in space and time. High, medium and low development has been identified and 
causal relationship has also been examined. For the balanced socio-economic 
development in the study area a diagnostic planning at micro-level has been 
proposed. Finally the synoptic view of the work and suitable suggestions has 
been made. 
The study regarding regional planning for socio-economic development, 
draws the following conclusions, summary of them has been given in sequent 
manner; 
The socio-economic development depends upon the physico-cultural and 
socio-economic conditions of the region. The development is pursued through 
optimum use of the existing natural and human resources of the region by 
formulating pragmatic planning. The chronological development of concept of 
regional planning shows that there is a lack of coherence among the planners. 
Analysis regarding the spatial organization of settlements reveals that 
there has never been a numeral growth of more than 0.53 percent since 1901. The 
differential pattern of physico-cultural attributes of the district not only influences 
the distribution of settlements but also registers a significant variation in the 
density of population as it varies from 10 persons per sq. km. to as high as more 
than 5000 persons per sq. km. The distribution of settlements shows the mean 
spacing of 1.8 km. By using simple correlation and regression technique, it is 
observed that the inter-spacing and size of settlements are positively related. 
The existing 55 socio-economic facilities have been grouped in to seven 
major categories of education, health, market, communication, agro-economic 
facilities, and public-administration and miscellaneous (religious and 
recreational). The analysis reveals that most of the settlements that lie in the 
Ganga khadar tract have low level of the distribution of these facilities owing to 
the fact that most of the settlements are agrarian in nature, poses some problems 
for human inhabitation. The settlements lying close to the urban centers show a 
wide functional gap, as most of the facilities are confined to these urban 
settlements in the for of clusters. The population size group of 500 to 10000 
persons has maximum number of socio-economic facilities with few exceptions. 
Further, it is observed that the rural areas in spite of continuous efforts from 
Govt, by launching various literacy programmes have low level of educational 
development; the major reason seems to be the lack of awareness about the 
importance of education. Regarding healthy facilities it is observed that the major 
health facilities (both the health and medical) are concentrated in urban areas as 
more than one third of the medical care establishments are located in urban areas. 
The distribution of postal services is up to the satisfactory level as the distribution 
is almost uniform in case of BPO, barring the exception of telephone facilities. 
The road density of the district is of moderate level while the railway facility is 
not sufficient to support the population of the district and hence needs some new 
railway tracks to be established. The market facilities in the district does not 
show uniform pattern. The weekly markets are held on the basis of important day 
according to religion. Fair markets are distributed according to the importance of 
place based religio-cultural aspects. All of the 628 settlements have electricity 
that helps in the development of agriculture by facilities of tube-well irrigation, 
besides the available canal irrigation facilities. The simple correlation and 
regression analysis reveals that there exists a close relation ship between agro-
economic infrastructure and agricultural development. The distribution of 
miscellaneous facilities exhibits that the recreational facilities like Public 
Libraries and Reading Rooms, Leisure time sports, Cinema etc are confined only 
to the urban settlements and show no definite pattern. In the district eight 
settlements have no facility. In the remaining 620 settlements the clustering of 
socio-economic facilities ranges from 2 as minimum to 450 as maximum 
observed in Meerut City. The clustering of socio-economic facilities does not 
follow the hierarchy of settlements, and facilities in central places are not 
homogenous in nature. 
Based on Median Population Threshold (MPT) indices, the composite 
score (Functional Gravity) of socio-economic facilities has been worked out to 
measure the hierarchy of settlements. The computed statistics regarding the 
functional gravity per hundred settlements reveals that if there is a high order of 
socio-economic facilities then the median population threshold is also the high. It 
further shows that larger size of population of the functional settlement 
determines the high order of functional hierarchy. The simple correlation and 
regression analysis establishes a positive relationship between the available 
socioeconomic facilities and size of population. Analysis of the multiple 
correlation and regression with the help of computer, regarding the socio-
economic facilities and their correlates by taking explanatory (dependent) and 9 
non-explanatory variables show that there is no specific relationship between the 
share of non-agricultural workers to the total workers. The functional gravity of 
socio-economic facilities has inverse relationship with the share of scheduled 
caste population to total population, agricultural work force to total work force 
and the distance of the nearest urban settlement , while the composite score of 
socio-economic facilities is positively related to size of settlement, density of 
population, growth of population, literacy, and net irrigated area. The analysis 
regarding the hierarchy of settlements determines the eight different hierarchic 
orders. The fist order includes only one settlement, i.e., district head quarters, 
second, third and fourth settlements have 2. 8. 10 settlements respectively and so 
on. The seventh order consists of 516 settlements contributing to more than 80 
percent of the total inhabited settlements of the district. 
The analysis regarding the levels of socio-economic development in space 
and time reveals that the development is not uniform and shows a wide variation 
in the functional distribution of settlements. The study area, i.e., Meerut district 
requires more socio-economic facilities to attain an optimal organization of 
socio-economic facilities and hence for the balanced development. 
The significance of the proposed model for the micro-level regional 
planning for socio-economic development lies in the fact that if it is adopted by 
the policy makers and regional planners, then existing disparities in socio-
economic development can easily be minimized and to utilize the human and 
natural resources to its fullest, keeping in view the future implications. The 
proposed model also helps in identification of the locations; and determinations 
of their priority to develop facilities within their allocated budget accordingly. 
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t N T R O D U C T t O N 
In the developing countries like India, the issue of socio-economic equity 
and balanced regional development has come to the focus of the present research. 
The persistence of regional imbalances throughout the Indian planning history 
has been one of the intricate problems to our planners and administrators. This 
problem has attracted some active discussions and empirical research in recent 
years. Our successive Five Year Plans appear to have recognized the complexity 
of this problem as revealed in the various pronouncements made in the plan 
documents. But judging from the measures adopted and the results achieved, 
there appears to have been only some vague quest for 'balance' or equity to 
concretize this notion of 'balanced" regional development. It must be admitted 
that very little progress has been made in formulating and testing a general 
explanation for inequality in the spatial distribution of socio-economic facilities 
and evaluating the efficacy of the different policies pursued at various levels of 
socio-economic development. One of the reasons for the failure of planning is 
what people desire; they do not actually get for the perceptible change in their 
lives. The system of decision-making is ridiculous. The present decision making 
system generally involves the formulation of various schemes at the central and 
state-level to meet-out the social and economic needs of the rural community. 
The development of the region of any part of the country depends upon the 
radical transformation of socio-economic structure of the society. The mechanism 
to transform the structural setup of socio-economic facilities depends upon the 
cognitive behaviour of the planners or decision makers. Thus, it is obvious that 
the structural adjustment of socio-economic setup of the environment can be 
made through the pragmatic planning at micro-level for the balanced 
development of the region. So, the regional planning is the dire need of the 
present day to improve the socio-economic conditions of the people. 
Regional planning not only improves the socio-economic conditions of 
the people but also activates the basis of socio-economic structure. Planning, 
basically, comes out of collective intelligence and foresight to make right 
direction, order, harmony and progress in public activities and brings socio-
economic welfare of the people. Regional planning tends to utilize the natural 
and human resources to their fullest for the betterment of the quality of life and 
social well-being and minimizes the existing socio-economic disparities at 
various territorial levels. Regional planning refers to an exercise of preparing 
consistent plans for a nation subdivided into regions; it is a comprehensive 
ordering of possible movements, flow of products and population within a 
defined space. The objectives of planning may be economic growth, self-defence, 
social well-being, socio-economic development, lust of power and so on. 
Planning in our country is based on resorted considerations; decisions are made 
on political considerations neglecting the other aspects of development. By its 
very nature planning embraces a variety of skills and talents, only a few of 
which can fall within the competence of any one individual'. A planner is 
therefore supposed to have some knowledge of other disciplines like 
Economics, History, Sociology, Geology, Politics, and Geography etc. He is 
definitely in a better position if he is primarily a geographer and then a planner, 
because, geography is so comprehensive in character that ideally a complete 
geographer would have to know about every science that has to do with the 
world, both nature and man^. The major task of regional planners is to counter-
balance functional gaps between different settlements. There are few settlements 
1 Dohrs, P. E., 'Outside Readings in Geography', Thomas V. Crowell Co., New York, 1955, p. 
789. 
2 Hartshorne, R., 'The Nature of Geography', Annals of the Association of American 
Geographers, 1939, p.462. 
which have adequate functions and services while most of the settlements have 
the problem of uneven distribution of socio-economic facilities. For balanced 
socio-economic development, appropriate and adequate socio-economic 
amenities and facilities should have direct access to the people of the region. This 
can only be done if the existing resources are evaluated judiciously; allocations of 
the resources and socio-economic amenities and facilities are located in optimum 
manner with respect to size of population and inter-spacing of the settlements. It 
is hoped, if this process is continue over the years, the region will achieve 
balanced socio-economic development. Many researches have been done in 
allocating, evaluating, distributing, and quantifying the determinants of the 
development in India and abroad. Some of the important works have been 
reviewed in sequent manner. 
Work Review Done So Far 
Most of the Indian works on regional or spatial planning has been inspired 
from the pioneer works of Von Thunen (1826)^, Cristaller (1933/ and Losch 
(1944)®. Indian researchers paid their attention towards this theme in fifties. 
Patnaik(1953)^ and Mukherjee (1957)^, attempted to examine the patterns of 
weekly and bi-weekly markets, that influence the socio-economic development of 
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a region, Singh(1960) attempted to examine the influence of railways on 
KAVAL towns of Uttar Pradesh. Third Five Year Plan' brought out Delhi Master 
3 Von Thunen, H. J. (1826) Von Thunen's Isolated State, translated by Wartburgh, C.M., 
Oxford University Press, London, 1966. 
4 Christaller, W.,(1933), Central Places in Southern Germany, translated by Baskin, C.W., 
Prentice Hall, 1966 
5 Losch, A. (1940), The Economics of Location, translated by Stopler, W. P., Yale University, 
Press, 1954. 
6 Patnaik, N., 'Study of the Weekly Markets at Barpali' Geographical Review of India, Vol. 
15, N.l, 1953. 
7 Mukherjee, A.B., 'A Bi-Weekly Market at Modinagar', Indian Geographer, Vol.2, No.2, 
1957. 
8 Singh, U., 'The linfluence of Railways on the KAVAL towns of Uttar Pradesh', 
Geographical Review of India, Vol.22, No.4, 1960. 
9 Govt, of India, Delhi Master Plan, Delhi Development Authority, Delhi, 1961. 
Plan in 1961. Macro-Regional Survey of South India (1962)'" provided an 
applied strategy for regional planning. National Council for Applied Economic 
Research (NCAER) published a report on 'Techno-Economic Survey'" in 1962, 
which consists, analysis of physical resource base and economic structure of 
states, to ensure the optimum utilization of available resources for regional 
development. Chatterjee (1967)'^ examined the various aspects of social well-
being. The report of 'Damodar Valley Survey' (1957)'^ which was presented in 
1968 during 21^' International Conference held in India; paved the way for 
diagnostic planning for regional development. 
The work on proper theme of regional planning of socio-economic 
facilities, produced by Wanmali (1970)''' is one of the most significant works in 
India. The above said work deals with the central place, hierarchy of settlements, 
complementary regions of service centres and distribution of socio-economic 
facilities by taking the Maharashtra as a case study. In the year of 1970, 
Deshmukh'^ and Singh'^ studied the various aspects of planning for socio-
economic development by examining the correlation between size of population 
and socio-economic facilities; and regionalization of transport network 
respectively. Another pioneer work by Sen et.al.(1971)", was based on the 
approach of Integrated Area Development that along with the work of Wanmali 
paved the way for researchers to carry out the works on regional planning for 
development. Some other works were carried out in 1972 like that of Misra 
10 Govt, of India, South India Macro-Regional Survey, Mimeo., ISI, New Delhi, 1962. 
11 N.C.A.E.R., Report of Techno-Economic Surveyof States and Selected Regions, and 
Economic Atlas of Madras State, New Delhi,, 1962. 
12 Chatterjee, A.B., Howrah-A Study in Social Geography, Calcutta, 1967. 
13 Joint Committee for Diagnostic Survey of Damodar Valley Region, Calcutta, 1966. 
14 Wanmali, S., Regional Planning for Social Facilities & Examination of Central Place 
Concepts and Their Application, N I.C D Hyderabad, 1970 
15 Deshmukh, V.M., 'Correlation between Size of Population & Social Provision in the 
Settlements of the Buldana, District', NGJI, Varanasi, Vol.16, No 1, 1970. 
16 Singh, D.N, 'Regionalization of Transport in North Bihar', UBBP, Gorakhpur,Vol.6, No.l, 
1970 
17 Sen, L.K. et.al.. Planning Ruial Growth Centres for Integrated Area Development-A Case 
Study, NICD, Hyderabad, 1971 
et.al.(1972)'^ on urban systems and rural development. Das & Sarkar(1972)'' on 
rural area development, Prasad(1972)^'' on integrated area development, 
Wanmali(1972)^' on clustering of services as a function of population distance in 
the settlement systems. A report of the 'Pilot Project' of the Ford Foundation 
("1973)22 ^gg published in which a geographical approach was used to study the 
settlement planning for integrated area development. The works of other 
researchers in the same field were published m various journals and books which 
brought out the attention of various researchers from different fields. The work of 
L.S.Bhat et.al. on micro-level planning opened new vista for further studies on 
regional planning and development. The Planning Commission published 
'Dantawala Committee's Report'^^ on block level planning with applied 
suggestions for implementation of the report throughout the country. 
Sundaram(1978)^'' studied the various aspects of centralized planning for 
adequate provision of commodities and infrastructure. Swaminathan (1979)^^ 
applied a quantitative approach to determine functional hierarchy of shopping 
centres. Chatterjee & Bagchi made an analysis of communication policies and 
their impact on rural development. 
During eighties various studies were made on the problems of 
educational, health, transport, and recreational facilities including the aspects of 
18 Misra, R P , et al, (ed), Urban Systems and Rural Development, Part 1, ISD, Mysore, 1972 
19 Das, BN, & Sarkar, A K , 'Rural Area Development, Karnal Area-A Case Study' URS, 
Calcutta Vol 4, No 2, 1972 
20 Prasad, H, 'Integrated Area Development and its Appraisal in Dehradun', URS, Calcutta, 
Vol 4, No 2, 1972. 
21 Wanmaii, S , 'Clustering of Services as a Function of Population Distance in Settlement 
System' Journal of BehaviouralSciences ti Community Deevelopemnt, Vol.4, No.l, NICD, 
Hyderabad, 1972 
22 Ford Foundation, A Geographical Approach to Settlement Planning fro Integrated Area 
Development. New Delhi, 1973 
23 Govt of India, Report of the Working Group on Block Level Planning (Dantawala 
Committee), Planning Commission, 1977 
24 Sundaram, K V , 'Delivery System for Centralized Planning' URS, Calcutta, Vol 10, No 2, 
1978 
25 Swaminathan, E , 'A Quantitative Approach to the Study of Spatial Distribution & Functional 
Hierarchy of Shopping Centres m Coimbatore City, NGJl, Varanasi, Vol 25, No.3 & 4, 
1979 
the location and planning. Raza & Agrawal(1980)^'^ analyzed the distance decay 
and railway freight flows in India. Kayastha & Singh(1981)^' attempted to 
determine regional development through social planning. Amani & 
Ansari(1982)^^ made a study on spatial organization of settlements and their 
importance in measuring the regional development. Based on advanced statistical 
techniques a study was made by Tripathi & Chand (1983)^^ on distribution of 
market facilities on micro-regional planning at district level. Betal(1984)^° 
attempted to study the impact of socio-economic facilities on the distribution of 
population by measuring the composite score of various facilities that are 
available in the study area. In the year of 1986, Maithani^' conducted a work on 
spatial analysis in micro-level planning tlirough social facilities and production 
infrastructure. Misra(1987)^^ carried out a study for the possible solutions for the 
development at micro-level by employing the service-centre strategy in the 
development planning. Rai (1988)^^ made a micro-level study of spatial 
organization and rural development based on various aspects of agriculture, 
socio-economic facilities and existing socio-economic services. Qureshi & 
Chand(1989)''' examined the locations of agro-economic facilities to formulate 
26 Raza, M. & Agrawal, Y.P., 'Distance Decay and Railway Freight Flows in India: A 
Preliminary Enquiry', IJRS, Calcutta, Vol. 12, No.2, 1980. 
27 Kayastha, S.L. & Singh, R.B., 'Regional Development through Social Planning: A Micro-
Level Case Study from India' IJRS, Calcutta, Vol.13, No. 1, 1981. 
28 Amani. K.Z. & Ansari, S.H., 'Spatial Analysis of Settlements in Ghazipur District, U.P.', The 
Geographer, Voi.XLIV, No.29, 1982. 
29 Tripathi, V.B. & Chand, R., 'Micro-Level Locational Planning for Market Facilities: A Case 
Study of Bulandshahr District', The Geographer, Vol. 30, No.2, 1983. 
30 Betal, H.R., 'Impact of Socio-Economic Facilities on the Distribution of Population in 
Medinipur District', GRI, Calcutta, Vol.46, No.l, 1984. 
31 Maithani, B.P., Spatial Analysis in Micro-Level Planning, Omsons, Pub., New Delhi, 1986. 
32 Misra, K.K., 'Service Centre Strategy in the Development Planning of Hamirpur District, 
V.P:URS, Calcutta, Vol. 19, No.l, 1987. 
33 Rai, S.C., Spatial Organization and Rural Development, Seema Pub., New Delhi, 1988. 
34 Qureshi, M.H. & Chand, R., 'Planning the Location of Agro-Economic Facilities in a Micro-
Region: A Case Study of Bulandshahr, District, U.P.' in (ed.) Yadav, H.S., Planning, 
Regional Development & Disparities in India, Criterion Pub., New Delhi, 1989. 
the micro-regional plan for agricultural development. Sarma & Kumar(1989)^^ 
attempted to identify the basic planning units for integrated area development 
planning. Similar study was carried out by Rai & Singh(1990)^^ to analyze the 
functional gaps among different settlements for integrated rural area 
development. Singh and Singh (1990)^^ made a study to identify the functional 
gaps in the location of socio-economic activities in different settlements. 
Kanchan(1991)^^ measured the levels of regional development with the help of 
various parameters of development by taking Madhya Pradesh as a case study. 
Tripathi(1991)^' identified the backward areas in human resource development 
and suggested various measures to eradicate the existing disparities. 
Mukherjee(1994)''° in his research paper on environment for decentralized 
planning stressed that the unit for planning should be either district or sub-district 
in order to implement the decentralized planning. Narain, et.al (1994 / ' made a 
study on the disparities in the levels of development at inter-district level in 
Kerala. Sharma (1995)''^ et.al. studied the micro-regional disparities in levels of 
social development by taking into account the various measures of socio-
economic development like education, health, transport and banking facilities. 
35 Sarma, P.V. & Kumar, K.V.M., 'Identification of Basic planning Units for Integrated Area 
Development: A Case Study of Godavari Delta Region of A.P.' ' in (ed.) Yadav, H.S., 
Planning, Regional Development & Disparities in India, Criterion Pub., New Delhi, 1989., 
36 Rai, S.C. & Singh, D.N., 'Micro-Level Planning for Integrated Rural Area Development: An 
KndiXysxs' Philippine GeographicalJournal, Philippines, Vol.34, No.l, 1990. 
37 Singh, L.S. & Singh, J.P., 'Techniques of Identifying Functional Gaps for Appropriate 
Location of Socio-Economic Activities: A Case Study of Baragaon Block, Varanasi', IJRS, 
Calcutta, Vol.22, No.l, 1990. 
38 Kanchan, R., 'Regional Development Planning in Madhya Pradesh' IJRS, Calcutta, Vol.23, 
No.l, 1991. 
39 Tripathi, R.S., 'Identification of Backward Areas in Human Resource Development in U.P.', 
IJRS, Calcutta, Vol.23, No.2, 1991. 
40 Mukherjee, A., 'Environment for Decentralized Planning', IJRS, Calcutta, Vol. 25, No.l, 
1993. 
41 Narain, P. et.al., 'Inter-District Disparities in Socio-Economic Development in Kerala' 
Journal of the Indian Socity of Agricultural Statistics, New Delhi, Vol. 46, No.3, 1994. 
42 Sharma, S.C, et.al., 'Micro-Regional Disparities in Levels of Social Development of Gandak 
Command Area U.P.' GRI, Vol.57, No.4, 1995. 
Muneer & Ahmad(1996)'*^ made a study on inter-distnct disparities in the levels 
of educational development by taking the state of Uttar Pradesh as a case study. 
Anjum(1997/' ' studied the impact of environmental degradation on quality of life 
in a micro-level region. Sundaram (1997)'*^ emphasized for the decentralized 
planning by studying the various aspects of local level planning as well as 
integrated rural development Joshi (1998)'*^ in a study on emerging scenario of 
decentralized planning and balanced regional development, emphasized the 
importance of District Planning or planning from below, in order to bridge the 
existing socio-economic disparities in the development. Hemlata(1999)'^^ made 
an appraisal of education development by measuring the indices of deprivation 
and education at district level in the state of Rajasthan. Pawar & Lokhande 
(2000)'*® analyzed the spatial distribution of market centres in order to assess their 
relationship with demographic and agricultural determinants. Ahmad & 
Shamim(2000)''' in their work on development planning, assessed the regional 
imbalances in agricultural productivity and its correlation with socio-economic 
development. Mazumdar(2001)^'' by using the technique of multi-variate analysis 
assessed the quality of life in Indian cities and observed that the impact of social 
infrastructure is more than the physical infrastructure, and hence education and 
43 Muneer, A. & Hameed, A , inter-District Disparities in Educational Level in U.P.', The 
Geographer, Vol.43, No 2, 1996 
44 Anjum, N., 'Habitat, Environmental Degradation and Quality of Life in Modinagar, 
Ghaziabad District, U P.', GRl, Calcutta, Vol 59, No.2, 1997 
45 Sundaram, K.V , Decentrdized Multi-Level Planning Principles & Practice, Concept Pub 
Co, New Delhi, 1997 
46 Joshi, B.M., 'Decentralized Planning and Balanced Regional Development in U.P An 
Emerging Scenario', URS, Calcutta, Vol 30, No 2, 1998 
47 Hemlata, J., Changing Index of Deprivation & Education Development Index in Rajasthan 
District-Wise Appraisal, Working Paper, Institute of Development Studies, Jaipur, 1999 
48 Pawar, C T & Lokhande, TN , 'Spatial Distribution of Market Centres in Kolhapur District, 
Maharashtra' GRI, Calcutta, Vol 62, No 1, 2000 
49 Ahmad, A & Shamim, S K , 'Regional Imbalances of Agricultural Productivity A Study of 
Upper Ganga-Yamuna Doab, URS, Calcutta, Vol 32, No 2, 2000 
50 Mazumdar, K., 'Multi-Variate Analysis of Quality of Life m Indian Cit\Qs\IJRS, Calcutta, 
Vol.33, No 1,2001 
health play a vital role in the quality of life in particular and socio-economic 
development as a whole 
Some foreign researchers have also done works on the theme of regional 
planning In 1959, Learmonth submitted a report on 'Pilot Regional Survey of 
Mysore State'®' which was conducted during 1956-58 by the Govt, of India 
Balme & Rushing (1966)" Hodgson(1981)'^^ studied the travel consideration in 
facility location models Another study was made by Elhance(1983)®'' on 
locational analysis of social facilities in India Routray(1984)®® suggested the 
various approaches for socio-economic development of the backward districts 
Similar studies have also been made for other countries like, Shen(1995)®^ carried 
out a study on rural development and migration in China Owen(1995)®^measured 
the spatial and socio-economic patterns of minority ethnic groups in Great 
Britain, Chapman & Schucksmith(1995)''^ examined the experiences of poverty 
and disadvantages in rural Scotland, based on qualitative analysis taking into 
considerations of housing, employment, income and access to services. Yassir & 
Wanmali(1997)®' discussed various provisions of rural infrastructure in Southern 
Africa, and observed that there is need of participation from both private and 
51 Learmonth, A T A , 'A Regional Survey of Mysore State for Planning Purposes', The 
Bombay Geogrraphical Magazine, Vol 6-7, No 1, 1957 
52 Blaine, J C D & Rushing, F W , Spatial Planning for Diffusion of Family Planning in India, 
North Carolina, 1966 
53 Hodgson, M J , 'Travel Consideration in Facihty Location Models' /JJIS, Calcutta, Vol 13, 
No 2, 1981 
54 Elhance, A , 'Location of Social Facilities An Analytical Approach' fJRS, Calcutta, Vol 15, 
No 1, 1983 
55 Routray, J K , 'Approaches to Backward District Planning A Case Study of Boudh-
Khondhmai' URS, Calcutta, Vol 16, No 1, 1984 
56 Shen, J , 'Rural Development and Rural to Urban Migration in China', Geoforum, Vol 26, 
No 4, 1995 
57 Owen, D, 'The Spatial and Socio-Economic Patterns of Minority Ethnic Groups in Great 
Britain', Scottish Geographical Magazine, Vol 111, No 1, 1995 
58 Chapman, P & Shucksmith, M , 'The Experience of Poverty and Disadvantage in Rural 
Scotland' Scottish Geographical Magazine, Vol 112, No 2, 1996 
59 Wanmali, S & Yassir, I , 'Rural Infrastructure and Agricultural Development in South 
Africa A Centre-Periphery Perspective' The GeographicalJournal,Wo\ 163, No 3, 1997 
public sector in the process of planning that are cognizant of the variation in the 
core-periphery model. 
Objectives of the Study 
The objectives of the study are as follows 
i. to understand the prospects of the planning for socio-economic 
development, it is pre-requisite to examine the existing physico-cultural 
and socio-economic conditions of the area under study; 
ii. to comprehend the conceptual framework of regional planning for the 
analysis of socio-economic development at macro and micro-level in the 
context of India and study region as a whole respectively; 
iii. to analyze the spatial organization of settlements with reference to 
spacing and dispersion of the settlements and the service centres to 
understand the nature of their distribution with reference to the population 
of the Meerut district; 
iv. to determine the hierarchy of settlements and their spheres of influence, 
based on functional gravity to understand the importance of the service 
centres and their place of ranking; 
v. to examine the levels of socio-economic development, taking block as 
areal unit through spatio-temporal manner to understand the over, under 
or optimum distribution of socio-economic facilities with reference to 
threshold population; 
vi. to propose a strategy for the micro-level diagnostic planning for the 
balanced socio-economic development in the region. 
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Hypotheses to be tested 
In order to provide specificity and direction to the problems undertaken 
for the study, the following hypotheses have been developed; 
i. inter-spacing between the settlements and service centre is directly 
proportional to the size and functions of the settlements. 
ii. the big size of settlements require larger sphere of influence and attain the 
position of higher order facilities by serving larger area. 
iii. The development of agriculture has a direct bearing on the development 
of agro-economic infrastructure in the district. 
iv. the development of socio-economic facilities determine the distributional 
pattern of settlements. 
V. all the nine variables, taken in the study i.e., the size of settlements, 
density of population, growth of population, share of scheduled caste 
population to total population, literacy rate, share of agricultural work 
force to total work force, share of non-agricultural work force to total 
work force, share of net irrigated area to net cultivated area, and the 
distance of settlement from the nearest urban centre; are positively 
correlated to the composite score of socio-economic facilities in the 
district. 
vi. the level of development is inversely proportional to the size of sphere of 
influence of service centre. 
Significance of the Study 
The present study provides a basis for determining the process of 
directional or indicative planning for socio-economic development along with 
locational plarming. The study is meant for district level areal unit, because 
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district is the most suitable unit of study as most of the budgetary allocations in 
India are made for district level administrative units. Moreover, most of the 
functions of the public sector are performed and controlled by the district 
administrative setup. In the present study an attempt has been made to assess the 
relative importance of the existing socio-economic functions by determining the 
hierarchy of functions at block level. The strategy as evolved here may be very 
much helpful for the regional planners and policy makers to formulate and 
implement the plan. 
Data Base 
The study is based on both the secondary as well as primary data collected 
from the study area. For the analysis, primarily the statistical data has been used 
for the years 1991 and 2001. An account of the sources of the data has been given 
as follows; 
Sources of Primary Data 
The primary data for the present analysis has been collected with the help 
of questionnaire, in case of non-availability of secondary data of the facilities 
available in the district. The village level primary information was collected 
enquiring from the Heads of the panchayat and Village Development Officers 
(VDO). The data regarding the urban settlements was obtained from the offices 
of the Chairmen of the respective town and Municipal Corporation. 
Sources of Secondary Data 
The secondary data has been obtained from the published literature, 
government reports, news papers, and unpublished records of the public 
administration and semi-government agencies. The Census data for the Year 
2001 has been collected from Official Records of Deputy Director, Census 
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Operations, Meerut Region The sources of data have been given below in 
successive order; 
1 Survey of India Toposheet'"'', 
ii. District Gazetteer of Meerut^', 
iii. Census of India Statistics** ,^ 
iv. Climatological Tables", 
V. State Administration Statistical Bulletin^'', 
vi District Statistical Handbooks^'', 
vii. Settlement Reports'^^ 
viii Departmental District Head Office Records, 
ix. Other published records 
Methodology 
The present study is based on qualitative and quantitative methods and 
techniques supplemented with suitable cartographic representation. The 
following methods and techniques have been applied; 
1. The descriptive approach has been applied for the physico-cultural analysis 
of the study area. For the representation of relief, interpolation method 
based on spot height has been used. 
60 Survey of India, Dehradun, Toposheet Nos 53G/4, 53G/8, 53G/12, 53G/16, 53H/9, 53H/13 
61 Nevil, H R, 'District Gazetter of Meerut' Allahabad, U P 
62 Census of India, 2001, Provisional Population Tables of Uttar Pradesh; District Census 
Handbook, 1991, Town and Village Directory, Census of India, Unpublished Census 
Statistics of Meerut District, 2001 furnished from the Official Records of the Deputy 
Director, Census Operations, Meerut Region, Meerut 
63 Govt of India ^Climatological Tables of Observatories in India\ Meteorological 
Department, New Delhi 
64 Govt of U. P., 'Uttar Pradesh ke Knshi Ankde' (in Hindi), 2001, published by the Director 
of Agn and Statistics, Directorate of Agriculture, U P , Lucknow 
65 Govt of Uttar Pradesh, 'Sankhikiya Patrika, Janpad Meerut", in Hindi, 2001, published by 
the Office of the Statistics Officer, Economic and Statistics Division, State Planning 
Institute, U P , Lucknow 
66 Stocker, T , Settlement Report of Meerut District, 1889 
2. Technique of partitioned value lias been applied for measuring the 
variations in the distribution, density and grov»^h of population at block 
level areal units, besides determining the distribution of socio-economic 
facilities in the district. 
3. The technique of correlation and regression coefficient has been adopted to 
examine the relationship between average spacing and mean size of 
settlements at block level. The relationship between socio-economic 
facilities and their correlates has been measured by correlation and multiple 
regression analysis with the help of computer. 
4. The due weightage has been assigned to the locations having the socio-
economic and not to the numbers of the facilities therein. 
5. A modified 'Reed-Muench'^^ method has been employed to compute the 
median population threshold (MPT), median population threshold indices 
(MPTI), and functional gravity of settlements to measure the relative 
importance of socio-economic facilities. 
6. The technique of Scalogram has been employed to identify the hierarchy of 
settlement. 
7. For determining the levels of socio-economic development at block level, 
the functional gravity of the settlements has been computed, based on 
composite score of median population threshold indices (CSMPTI) per 
hundred settlements. 
8. Based on 'composite score gravity' the 'Non-Intact Range' method has 
been used for determining and delineation of hinterland boundaries of 
identified settlements in the study area. 
67 Hagget, P. and Gunawardana, K. A., 'Determination of Population Threshold for Settlement 
Functions by the Reed-Muench Method', The Professional Geographer, Vol. 16, No. 4, 
1964. 
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Organization of the Study 
The study has been organized into seven chapters. The first chapter deals 
with the introductory account of the problem of the statement, work review done 
so far, significance of the study, objectives, hypotheses, data base and 
methodology adopted for the analysis and chapter scheme. 
The second chapter deals with the conceptual frame of the 'socio-
economic development', and 'regional planning" etc., and their classificatory 
schemes and chronological profile of planning in India. 
The third chapter presents an account of the study area in terms of its 
physico-cultural and demographic setting to analyze their influence in the nature 
of the distribution of settlements. 
The fourth chapter explains the spatial organization of settlements in 
terms of growth, size and patterns of settlements distribution with reference to 
spacing and dispersion. 
The fifth chapter presents the spatial distribution of the existing socio-
economic facilities and their relationship with the development of agriculture and 
agro-economic infrastructure. 
The sixth chapter deals with the functional gravity of socio-economic 
facilities based on composite score of median population threshold indices 
(MPTI). The chapter establishes the relationship between the distribution of size 
of population and socio-economic facilities through the multiple correlation and 
regression analysis using computer devices. Further, the ranking of the service 
centres in the form of hierarchical orders has also been analyzed. 
The seventh chapter illustrates the levels of socio-economic development 
in space and time. High, medium and low development has been identified and 
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causal relationship has also been examined. For the balanced socio-economic 
development in the study area a diagnostic planning at micro-level has been 
proposed. 
Finally the synoptic view of the work and suitable suggestions has been 
made. 
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CMA1»TfiR - II 
Regional planning envisages spatial development planning for the 
betterment of quality life and to minimize the existing gap of socio-economic 
development among have and have-not. All tends to utilize the natural as well as 
human resources to the fullest extent in order to improve the living condition of 
the people. Planning is a systematic procedure in an organized manner with the 
end product as development. Regional planning is a technique to evaluate the 
potential of a region and to develop them to their best for the nation as whole. 
Regional planning attempts to discover the plans of the nature for the attainment 
of man's ends upon the earth.' Regional planning is an effort made for the 
rational upkeep of geographic areas. A lot of conceptual explanation is needed in 
order to understand the concept of regional planning such as region, regionalism 
and sectionalism, development, regional development, regionalization, planning 
and regional planning etc., within the theoretical framework of spatial analysis. 
The foregoing discussion is an attempt to elucidate those terms that are frequently 
used in explaining the conceptual base of regional planning. 
Concept of Region 
Earth surface can be indefinitely subdivided into segments of various 
sizes. When such a segment of earth space is set off by boundaries it is known as 
an area. Here it is necessary to distinguish between areas that are arbitrary 
segments of earth space and a special kind of an area known as a region. A region 
is identified by specified criteria, and its boundaries are determined by these 
criteria.^ The concept of region is not new one in modern geography. Its roots can 
be traced back as early as the first quarter of the first century AD., during the 
period of Roman scholars. However, in modern geography the idea of region was 
1 Mackaye, B., 'Regional Planning', Sociological Review, Vol. 20, No 4, p. 298. 
2 James, P.E., All Possible World-A History of Geographical Ideas, Sachin Publishers, Delhi, 
1980, pp. 459-60. 
first noticed from the courting of H.J. Mackinder and A.J. Herbertsoic^. In the 
beginning the concept of region was well expounded by formulating natural 
regions and after wards it blossomed further through the contribution of 
quantitative technique into different kinds of region. The contemporary trend of 
regional perception is the outcome of scientific contribution made by several 
scholars, over the ages. So defined, a region is not an object, either self-
determined or nature-given. It is an intellectual concept, an entity for the purpose 
of thought, created by the selection of certain features that are relevant to an areal 
interest or problem and by the disregard of all features that are considered to be 
irrelevant.'^ 
A region can be defined as an areal or geographic unit with certain 
homogenous characteristics in terms of spatial organization or spatial relationship 
of various phenomenons with certain limits and bounds. It is perceived as spatial 
organization of varying dimensions consisting of either from a range of few 
villages to a cluster of countries. The concept of region is a dynamic and not 
static one, because region is not a separate entity from nature and nature has 
always been dynamic. The size of region varies according to the purpose. The 
delimitation of region is a complex phenomenon, because it is always based on 
certain criteria. Delineation of the geographic region is not an easy task as 
compared to political or administrative regions, due to its dynamic nature. There 
may be as many types of regions as the criteria taken into account. Thus regions 
not exist in reality but are made by man as per adopted criteria^. 
3 Gilbert, E.W., 'The Idea of the Region' Geography, Vol. 45, 1960, pp. 157-175. 
4 James, P.E., & Jones, C.F., American Geography, Inventory and Prospect, Syracuse 
University Press, New York, 1954, p. 30. 
5 Minshull, R., Regional Geography, Theory and Practice, Hutchinson University Library, 
London, 1967, p. 17. 
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A region being areal unit, its concept occupies an important position in 
geographic research. The regions conceived by geographers are of various types 
ranging from a single feature region (e.g. physical geographic regions, economic 
regions, socio- cultural regions) to compage (when all factors are together taken 
into account) depending upon the basis for delineation. All these regions are 
based on the concept of areal homogeneity^. According to the view point of 
economist, regions may be distinguished as (i) homogenous, (ii) nodal or 
functional and (iii) planning or programme regions. But according to general 
classification regions may be classified into two categories, (i) phenomenal 
regions, which includes feature regions, formal regions, functional regions and 
locational regions or nodal regions, (ii) dimensional region being a set of two & 
three dimensional spatial units respectively. The phenomenal regions are based 
on qualitative approach while dimension regions are based on quantitative 
approach. 
The nodal or locational region includes a set of port region, city region, 
umland and area! region while functional region includes, occupational, 
organizational (administrative & political) and planning (urban, rural and 
general) into natural and cultural regions, whereas feature region can be 
subdivided into single feature, multi feature and compage regions. The area-size 
based region may be named as micro-level (district level or below), meso level 
(state-level) and macro-level (national level) regions can be taken as two 
dimensional regions. The three dimensional region is a space entity based on 
spatio- temporal distribution of phenomena showing the levels of development. 
Concept of Development 
6 Misra, R.P., 'On the Concept of Region and Regional Planning' in Regional Development 
(ed.) Monis Raza, Heritage Publishers, New Delhi, 1988, p. 20. 
19 
Development is a continuous process of change over space and time to 
realize the potential of resources. It brings the resources of region into full 
productive use in order to enhance the attainment of cultural values of someone 
as individually or to society as a whole. So, the development is a dynamic 
concept, perceived in different manner by different people. It is a state of change 
from a given situation of a region to become a better one within a period of time. 
The concept of development has following notions. First, that development is a 
process, not a state. Secondly, that process ultimately refers to values. And third, 
that the values referred to are those of the people involved, not the values of the 
Western World or any other world. On the basis of fact that development's basic 
component is the change in positive direction; Galbraith recognizes three types of 
economic development^ (i) symbolic modernization, (ii) maximized economic 
growth and (iii) selective growth. However, development is not economic growth 
alone. Economic growth is a built in sub process of development. 
Development is a process of qualitative change and quantitive growth of 
social and economic reality which we can call either society or economy. 
Because of close inter-relation of economic and social elements neither 'purely 
social' development nor 'purely economic' development is possible. Therefore it 
is not rational to speak of social development separately. It is a single process that 
can be called simply development^. So the term development, taken here is the 
socio-economic development with change in the quality of life and quantitative 
growth of various values. Quality of life can be improved by improving the 
conditions of health, nutrition, education, transport and commtmication etc. In 
other words, material well-being of the people can be taken as development that 
can be assessed with the increase in the real production, availability of 
7 Drewnowski, J., 'Social and Economic Factors in Development' UNRISD, Report No. 3, 
Geneva, Feb. 1966, p. 7. 
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infrastructural facilities, amenities, practice and adoption of new & modem 
technology and increased rate of investment and consumption. Any change in 
these parameters indicates development. 
Development may either be natural or planned. When development is 
achieved with normal ongoing activities of the region, it is termed as normal or 
natural state of development. While, desired level of change attained due to 
planned efforts, may be termed as regional development planning. Development 
is the function of planned efforts for the improvement of the region. In common 
usage, 'development' has the implications of economic growth, modernization, 
improvement in the levels of material production and consumption, and change in 
social, cultural and political structure to resemble more nearly those displayed in 
A 
countries of economic demand developed. Development ensures the welfare of 
the society in multi-tudinal aspects as it is not single function change. 
Development results the multi-dimensional changes, which follow the socio-
economic development of the regions. The awareness about development should 
not only be taken for state, but it should also be made to individuals as they are 
inseparable part of society in particular and of state in general, that will lead to 
the participatory approach to development, where masses are involved in the 
process of development. 
The conceptual basis of development does not lie only in quantitative 
growth but it is also related to qualitative assessment. While taking its 
quantitative aspect, it concludes with a basic objective of development i.e., 
welfare of the society. In order to access, the lands of economic development, one 
should also observe the economic and social welfare rather than production and 
distribution. However, the concept of welfare involves value judgment regarding 
8 Husain, M., Human Geography, 2'"' Rawat Publications, Jaipur, 1999, p.223. 
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various aspects, but it still can not be neglected altogether. Thus it is obvious that 
development means an upward movement not merely of national but also of the 
entire social system.' 
Concept of Regional Development 
The development within the framework of spatial organization of the 
society is perceived as regional development. Regional development had 
different connotation, one is economic in which the difference in growth is 
measured between two points of time in terms of volume and structural 
production, income, employment etc. This procedure is applied for both for 
national as well as sub-national areas. The sub-national areas are generally 
political-administrative unit.'" In a rural economy the development, in fact, refers 
to a transformation of the institutional structure of the society. Since, the human 
society consists of multi-dimensional traits, the regional development has 
different connotation, because it is dealt with multi-disciplinary considerations." 
Advancement of discipline lead to changing approaches and techniques used in 
regional planning, as different disciplines perceive it in different ways, which 
ultimately some time creates confusion in conceptual explanation as well as 
application of the regional planning process. It is therefore, possible to identify 
two broad dimensions of the regional development process, both are 
complementary to each other, and yet they can be treated separately. First one is 
related to regional economic planning and the second one to regional physical 
planning. The regional physical plan portrays the manner in which economic 
development is organized in space. Space and economy of the region are the two 
basic determinants of regional development. The process of regional 
9 Myrdai, G., Asian Drama, New York, 1968, App. II. 
10 Bhat, L.S. et a!., Micro-Level Planning, K B Publication, New Delhi, p.l, 1976. 
11 Bhat, L.S , Regional development: Some dimensions of the concept with special reference to 
planning in India, Indian Journal of Regional Science, Vol. 5, No 1, 1973, p. 24. 
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development within the framework of regional space and economy determined 
hierarchies of area by their size of locations based on their functional 
characteristics. By size criteria, the regions may take their forms as material, 
politico-administrative or planning areal units, the village, town, block, taluka, 
district, state, nation etc. are the spatial units of politico-administrative 
importance while planning criterion determines as macro, meso and micro-level 
spatial u n i t s . T h e space, economy, hierarchies, size of the spatial units, 
settlement locations and their functions are the basic elements to understand the 
conceptual framework of regional development. 
The regional concept provides answers to the assurance and persistence of 
spatial variation in development as a natural process in spatial organization or in 
functional organization of regional economy around a relatively few locations 
and areas. The definition of disparities in development as implied in the regional 
concept can be stated as the areas or region whose economy is organized around 
places outside their boundaries tend to be less developed.'^ Regional diversity 
and disparity affects the process of development in distribution of various 
phenomenons. Regional diversity implies to the distribution of natural resource 
development. Regional disparity mdicates the inequality in the levels of 
exploitation of development potential among different regions, taking the factors 
other than natural. Vertical and horizontal are the two dimensions of regional 
disparity of distribution phenomenon. Hierarchies of social and economic groups 
and their interaction follows the theor> of economic surplus, can be put under 
vertical dimensions of regional disparit>. The horizontal dimension of regional 
disparity tries to overcome the friction of distance and the cost of distance-inputs 
12 Sharma, R.C., Regional Planning for Social Development, Criterion Pub. New Delhi, 1989, 
p. 6-9 
13 Bhat .LS, 1973,0/7 ci/,p 27 
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supporting the theory of space economy. India, with its sub-continental size, and 
the chronological depth of its tradition, presents a spatially varied picture of 
development experience which enables scholars to abstract generalization of 
significance in terms of inter-regional diversities as well as disparities with a 
view to utilize them for the analysis of problems and to the formulation of 
policies relating to regional development .The aim of regional development is 
to improve the level of well being of the people of the area.'^ 
Concept of Regionalization 
Systematic process of identification of regional units and analysis of their 
spatial structure may be termed as regionalization. It is a tool for formulation of 
directorial strategies, keeping in view achieving defined objectives. 
Regionalization helps the researchers, planners and policy makers to identify a 
system of regions and sub-region for de\'elopment planning in a given set of 
physico-cultural and socio-economic variables. 
Regionalization can be defined as a means of arranging a number of 
points on earth surface and to discover unfortunates, regularities in it and to 
establish definite theories, systems, aggregations and structure. At the same time 
it permits the extensive application of mathematical formulation for processing 
primary data regarding spatial units and to help in the scientific establishment of 
the regional grid, which is the division of the territory into integral parts. 
Regionalization, has acquired a key place in the spatial organization of numerical, 
natural and social phenomenon.'^ 
14 Raza, M., Regional Development as Eco-Development in Regional Development (ed.) 
Moonis Raza, Heritage Publications, New Delhi, 1988, p. 9. 
15 Mc. Carty., 'Measuring Development' in Research and Education for Regional and Area 
Development, Iowa State University Press, Ames, USA, p. 166. 
16 Sharma, R.C., 'Regional Planning for Social Development' Criterion Pub. New Delhi, 
1988, p. 71. 
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Regions are not static but they are changing, with changing inter 
relationship of the spatial elements. Change is a slow process in normal way, but 
it may be associated with rapid momentum within the frame of socio-economic 
activities. Regionalization should be made with appropriate methods and 
techniques, because of the changing nature of the concept of regional 
development. 
A large number of studies have been made in this regard in India and 
abroad as well as, however, all these studies provide a quantitative solution, 
which in turn would affect the real sprit and objectives of regionalization. 
Regionalization can be dealt with two basic approaches (i) static homogeneity 
and (ii) dynamic aspect of spatial process, related to intra-regional diversity, 
available resources and their levels of utilization, and the changing settlement 
structure. 
Planning 
Planning is a systematically organized process to realize the objectives of 
developments. Planning is a systematic procedure which aims at the 
implementation of several specific targets.Consequently it is necessary to (i) 
specify qualified targets; (ii) specify potential variants of reaching such targets; 
(iii) find out the resources available for reaching such targets; (iv) check 
whether some variants will make it possible to reach the targets; (v) revise the 
target of the resources are not fully utilized or prove insufficient for reaching the 
targets; (vi) find out which variant is optimal; (vii) organize the instrument which 
will ensure operational implementation of the variant finally chosen (viii) 
17 Porwit, K., 'Techniques of Inter-Regional Plan Formulation in Poland' in David M and 
Hilhorst, J.G.M.(ed.), Issues in Regional Planning, Hague, 1971, p. 216. 
supervise the process of implementation in order to find out eventual 
discrepancies and to set in motion adaptive activities. 
Planning is a contemplated process of the thinking with the basic 
objective of socio-economic development. It implies a process of conscious and 
deliberate centralized economy for transforming the social structure and utilizing 
the national resources in order to fulfill certain pre-conceived goals. Planning is 
such a technique for socio-economic development as an adjustable means to the 
changing pattern of socio-technical environment of the society.'* Planning, is an 
organized process and needs a definite procedural structural, well composed of 
values, objectives, roles, factors, organization etc. and the aspects of co-
ordination between individuals and collective participant and planning. The 
success of planning, for development depends upon the capacity of planning 
agencies at different administrative levels to coordinate the policies as well as 
direct and active participation of people at large in the formulation as well as 
implementation of the plan. Thus it is apparent that the participation of people is 
not only the pre-requisite for successful planning but also a tool for 
implementation of policies taken together with good public administration. This 
implies that development from presupposes planning from within. There are 
some pre-requisite of planning such as geographical zoning of socio-economic 
pursuits, setting of production targets, means of attaining the targets, a decision 
for fiature investments, follow up action of proposed plans by centre and an 
arrangement of inter-sectoral resources allocation, because areal inter-
relationship, cohesion and integration are basic tenets of planning. 
The economists and other social scientists as well as researchers 
perceived the process of planning in different ways so they suggest a set of pre-
18 Misra, R.P., et al., Regional Development Planning in India-A New Strategy, Vikas 
Publishing House , Delhi, 1976, pp 1-398 
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requisite of successful planning, like existence of central planning authority, 
strong and efficient government, honest and sound administration, fixation of 
objectives and targets, adequate statistical data, well formulated and integrated 
plan, socialistic economic organization, mobilization of financial resources, 
flexibility in planning, public cooperation, economic control, maintenance of 
proper balance, proper development policy, economy in administration, proper 
education and the theory of consumption." Therefore, planning may be 
considered as an important technique for socio-economic development. 
Regional Planning 
Regional planning is an attempt to discover the plans at the nature for the 
attainment of man's ends upon the earth; it visualizes industry as the servant of 
culture and its chief concern is the guidance within a region of the flow of 
civilization. This flow may consists of electric fluid, of lumber, of wheat, of beef, 
or diary products. It may consists of the flow of population, of housing and living 
facilities.^" 
Regional planning refers to an exercise for preparing a consistent plan for 
a nation subdivided into regions. Regional planning is a spatial development 
plarming for the enrichment of the quality of life of the people living in that 
region. Regional planning also minimizes the socio-economic imbalances and 
improves the living conditions of the masses. Regional planning is a framework 
to bring out a plan for maximum utilization of resources without causing any 
wastage. Regional planning is necessary for all round socio-economic 
development, because the task of regional planning is orderly development of 
backward regions and its finer articulation v,1th other regions. Regional planning 
19 Ghosh, B.N., 'Economic Development and Planning', National Publishing House, New 
Delhi, 1977, p. 271. 
20 Mackaye, B., 'Regional Planning', Sociological Review, Vol. 20, No. 4, pp. 298-9. 
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is such a strategy which deals, simultaneously with the problem of multilevel 
spatial unit directly or indirectly.^' In an area for regional planning the different 
regional factors interact and operate in mutual actions and reactions; and any 
change in one normally leads to change in other, thus, setting up a chain reaction. 
In fact there is a two way chain reaction: one internal within the region, and the 
other external, with the neighbouring or further regions. Through the different 
hierarchical levels of region, goals and objectives of national planning percolates 
down to the smallest spatial units.^^ 
The basic objective of regional planning is the development of entire 
economy, by making an effort to develop resources, and eradicate the regional 
inequalities. It also aims to reciprocal adjustment of culture and region of 
different ecological settings. The purpose of regional planning is not to attain 
development only in one sector, but there should be multi-sectoral and multi-
dimensional development in cultural as well as socio-economic activities, besides 
physical development of an area. Further, regional planning attempts to plan in 
such a way that development of any country may took place in a balanced and 
integrated manner by providing better access of social security, employment 
opportunities, judicious use of resources, health and education facilities etc. 
There are several pre-requisites of regional planning. These are; 
identification of regionalism present, demarcating of region, plan of the region, 
planner essentially should have complete knowledge pertaining to the condition 
required for successful regional planning. For regional planning three prier 
considerations become important for its successful performance such as 
(i) identification of the specific need of the region within the overall context of 
the needs of the entire country, (ii) an accurate assessment of the limits and 
21 Gidgil, D.R., 'District Development Planning", Asia Publishing House, Delhi, 1967, p. 6. 
22 Praicasarao, V.L.S., 'Regional Planning', Indian Statistical Institute, Calcutta, 1960, p. 2. 
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opportunities imposed on natural resources of the region, (iii) selection of 
suitable strategy for development.^^ Keeping in views these pre-requisites 
regional planner has to prepare the plan in order to achieve the desired socio-
economic development. 
Classification of Planning 
Planning can be defined into many groups, based on various criteria 
adopted for planned state of socio-economic development. Temporal planning 
may be categorized as 'short term' and 'long term'. Short term planning is meant 
only for minor changes in employment and production pursuits, while, long term 
planning refers to perspective planning i.e., that is associated with institutional 
and structural changes for long term development. Territorial based planning 
can be either 'single level' or 'multi-level' planning. Former refers to plarming 
which is adopted at national level alone, while later is attempted at various levels. 
Planning is based on space, size of territorial extent in hierarchical order 
may be of the 'local level' i.e., a revenue settlement or cluster of settlement level, 
'micro-level' at block, tehsil, or district, 'meso-level' i.e., at division, zone, state 
and 'macro-level', i.e., at national or international level. 
Thematic consideration in planning can be taken into account, to give rise 
as. 'single theme', 'multi-theme' or 'unified theme' i.e., compage planning. 
Imperative of indicative planning is practiced from organization point of 
view. The planning in public sector is known as 'imperative planning'. The 
plarming in private sector is termed as 'indicative plarming' as it is seen in west-
European countries. Indicative planning may be either passive or active, plarming 
23 Singh, R.R., 'Studies in Regional Planning and Rural Development', Associated Boole 
Agency, Patna, 1982, p. 5. 
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becomes passive if government has no full control over economy while it is 
active if industries or production is controlled by the private sector. 
Resource endowment planning may be 'physical' or 'financial'. In 
physical planning as assessment is made of the available resources to maximize 
incomes and employment. Financial planning implies the allocation of resources 
and fixation of targets and their achievement in value terms. 
Programme content planning may be 'economic' or 'developmental 
plaiming'. Economic planning is an attempt to achieve desired economic growth. 
Developmental planning is also called as 'social planning' is commonly adopted 
in developing economics. 
Planning can be 'normative' or 'system' based on operational planning, 
and less emphasis is being put on social and institutional dimensions. Systems 
planning deals with a social process operating in varying manner in and varied 
socio-technical contexts, such as consideration of values, goals, sole, factors, 
organization and their clients, rules, norms regulations and relationship between 
individuals and collective participations of planning. 
'Sectoral' or 'spatial' planning is based on strategy employed in planning. 
Sectoral plaiming deals with the strategy to develop economy sector-wise, such 
as agriculture, industry, transportation, power etc., either collectively or 
singularly. Spatial planning is also termed as regional planning, which is the 
process adopted on the basis of the physico-cultural space reality. Spatial 
planning can be either 'adaptive' or 'developmental'. Adaptive planning, 
basically, depends upon recognition of the impact of general pattern of 
development on the spatial system. The development spatial planning is the 
resultant planning done on the basis of pressure and requirement for the 
development of the nation. 
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'Rural' or 'Urban' planning as well as 'general' planning is based on 
environmental phenomena. 
On the basis of nodality of locations of major towns, plarming may be for 
'hinterlands', 'umland' and 'axial' regions. 
Taking into consideration the availability of investment resources, 
planning may be 'fresh-end' planning is (planning for new start with sufficient 
finances) also known as 'direct' planning and 'diagnostic' planning (within the 
existing spatial organization with meager finance). 
When any type of planning is perceived and conceived, within the 
framework of regional development, it may be one or other types, as discussed 
above or criteria adopted in the process of planning. 
Regional Planning in India 
Since independence in 1947, Indian political forces made continuous 
efforts for planning, and even before independence, the need for planning in order 
to fulfill national goals, keeping in view the limited financial resources, and over 
whelming poor and agricultural population base, was felt. After independence 
India applied planning especially at the level of central government. 
In 1936, M. Visvesvarayya by his own individual efforts, published a 
Ten-Year Plan for India considering industrialization of the country as the chief 
means to double the national income in ten-year period. Before independence, the 
Congress Party was the largest party, and its Executive Committee in 1938 
appointed an 'Expert Committee' consisting of Indian politicians, businessmen, 
economists and scientists with a view to explore the possibility of an all India 
plan for National development. 
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The National Planning Committee prepared certain policies and 
perspectives of development during early forties and put forth a target of double 
to triple growth of national income in a ten-year period. 'Bombay Plan' was 
formulated under auspices of Tata and Birla business enterprise, in 1944, as an 
outline plan for economic development with target of doubling the national per 
capita income in 15 years. Another development plan was published just after 
'Bombay Plan' which was based on Gandhian though by S.N. Agarwal, with the 
main emphasis on development on agriculture and rural industries. In 1946, the 
interim government appointed an 'Advisory Planning Board', to make policy and 
to the formulation of the national planning commission. 
National Plans 
The 'Planning Commission' was formed in 1950 under the Chairmanship 
of then Prime Minister, of India, which in 1952 formulated a plan to be adopted 
as the first Five Year Plan for the development of the country. The main objective 
of the plan (1951-56) was to raise the living standard and open avenues of 
opportunities for the people. Great emphasis was made to raise the national 
income by 20 percent and per capita income by 11 percent during the Five Year 
Plan. 
The Second Five Year Plan (1956-61) was based on 'Socialistic Pattern of 
Society'. The target of the plan was to raise the national income and per capita 
income by 25 percent and 11 percent respectively.^'* In the context of regional 
planning two surveys were conducted, namely 'Pilot-Regional Survey of the 
Mysore State' during 1956-58 and a 'Diagnostic Survey of Damodar Valley 
24 Government of India, Second Five Year Plan, Planning Commission, 1956, p.l64. 
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Region in 1957, for making an appraisal of existing resources and suggesting 
strategies for regional development.^^ 
The Third Five Year Plan (1961-66) set the goals of raising the national 
income by thirty percent during five ye£ir. Making expansion of basic industries 
and development opportunities accomplishing self sufficiency in food grains and 
reducing the regional disparities in the distribution of wealth.^' In this plan, for 
the first time emphasis was laid on the problem of regional development 
plarming. 
Fourth Five Years Plan, due to odd circumstances like. India-China War 
of 1962, and India-Pakistan conflict in 1965 accompanied with failure of 
Monsoon in 1965 and 1966, Planning Commission was forced to embarked on a 
'Plan Holiday' and adopted annual plan for three consecutive years during 1966-
69, and consequently the Fourth Five Year Plan could start in 1969. 
Fourth Five Years Plan (1969-74), laid emphasis on to accentuate the 
process of industrial dispersal and stimulated the economy of the less developed 
area through regional and local planning processes.^' Objective of regional 
planning for development was stressed upon the formulation of plans at district 
and lower levels to provide adequate infrastructural facilities. In this regard 
planning commission issued guidelines to states in 1969 to formulate district 
plan in order to fulfill the broad objective of micro-level planning. 
The Fifth Year Plan (1974-79) was terminated a year earlier on April 
1978 to usher in an era of rolling plan scheme formulated by the government led 
25 I.C.S.S.R., A Survey of Research in India, A Project Sponsored by I.C.S.S.R., Popular 
Prakashan, Bombay, 1972, 
26 Government of India, Third Five Year Plan, Planning Commission, 1961, p. 153. 
27 Government of India,' Fourth Five Year Plan, 1969-74, Draft- A summary', Reserve Bank 
of India Bulletin, 23: 1017-40 (July 23, 1969), 
28 Government of India, 'Guideline of District-Plans, Planning Commission September, 1969. 
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by the Janta Party in the centre. The strategies of the Fourth Plan aimed at the 
removal of regional imbalances, were kept continued in the Fifth Plan also on 
treatment to the approach of concepts of 'growth centre' and 'central place' 
strategies. A twenty point economic programme was launched in 1975. Some 
specific development programmes were started for harnessing science and 
technology for the growth and employment in rural areas. 
Sixth Five Year Plan (1980-85) was formulated with the objective of 
eliminating unemployment, raising standard of living of the people below poverty 
line, and providing service to the masses with a distinctively rural bias. In this 
plan special importance was given to follow the decentralized planning for 
eliminating inter and intra-district socio-economic imbalances. On January 15, 
1982, a new 20 point programme was announced for all-round development of 
the state. 
District plans were supposed to be followed on the line of backlog-cum-
problem oriented concept as per guideline framed by the state planning 
organization. The methods and policies outlined for district planning process 
were the functions of (i) resource analysis: (ii) sectoral plan formulation: (iii) 
provision of communication services: and (iv) formulation of spatial plans and 
planning for target groups, i.e., various schemes for the welfare of labour, 
Scheduled castes and, backward classes, and programmes relating to women and 
children.^' The Seventh Plan (1985-90) emphasized policies and programmes 
which aimed at rapid growth in food grain production, increase in employment 
opportunities and productivity within the framework of basic tenets of planning, 
growth, self-reliance and social justice. To reduce unemployment and 
consequently, the incident of poverty, special programmes like Jawahar Rozgar 
29 Government of U. P., Decentralized Planning, Draft Annual Plan, Vol. 1 Review 1984-
85, government of Uttar Pradesh, Planning Department., Dec, 1983, pp. 100-102. 
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Yojana were initiated in addition to existing programmes. During this plan 
period, the GDP grew at an average rate of 5.6 percent exceeding the target 
growth rate by 0.6 percent. Due to the fast changing of political situation at the 
centre, the Eighth Five Year Plan could not take off Two Annual Plans were 
formulated in 1990-91 and 1991-92, because new Government assumed power at 
the centre by June 1991 and decided that the Eight Five Year Plan would 
commence on April 1992. 
Eight Five Year Plan (1992-97), was launched immediately after the 
initiation of structural adjustment and macro-stabilization policies which were 
necessitated by the worsening Balance of Payments position and inflation process 
during 1990-91. Some of the salient feature of economic performance during 
Eight Five Year Plan indicates among other things, (i) faster economic growth, 
(ii) faster growth manufacturing sector, agriculture and allied sector, (iii) 
significant growth rates in export and import, improvement in trade and current 
account deficit, and significant reduction in the Central Government's fiscal 
deficit. During this Plans, the GDP grew at an average rate of 6.8 percent 
exceeding the targeted growth rate of 5.6 percent. 
Ninth Five Year Plan (1997-2002) launched in the SO'^  year of India's 
independence. The plan was based on a careful stock taking of the strengths and 
weakness of past development strategies in order to provide appropriate direction 
and balance for the socio-economic development of the country. During this plan 
the GDP grew at the rate of 5.5 percent, the growth was almost stagnant. Apart 
from basic objective of economic development, the emphasis was also made to 
develop the social infrastructure, like health and educational sectors by launching 
various schemes and programmes. 
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The proposed Tenth Five Year Plan (2002-2007) was approved on 
October 5, 2002 by unveiling a tough six-point reform agenda to push the annual 
growth from a 'stagnant' 5.5 percent to 8 percent. The other highlights of the plan 
includes the reduction of poverty from 26 percent to 21 percent; potable drinking 
water to all villages; reduction in decadal population growth rate to 16.2 percent 
from the rate of 21.3 percent, during 2001-2011; to raise the literacy rate to 75 
percent by 2007; infant mortality rate to be reduced to 45 in 2007. Moreover, it 
has been recommended in the document that all children in the school by 2003 
and all children to complete five year schooling by 2007. the main emphasis is 
supposed to be laid on disinvestment, and development of regions by ensuring the 
socio-economic development, in order to ensuring the harmony with an 
environment for developing an optimal spatial organization of the society. 
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The physico-cultural attributes directly or indirectly influence the spatial 
organization of settlements. Because origin, growth, types and patterns of 
settlements, location of central places etc. at one hand and demographic 
characteristics along with cultural aspects on the other hand controls the 
environmental conditions and spatial distribution of socio-economic facilities. In 
the present chapter, an attempt has been made to highlight these aspects of the 
regional structure and their spatial distribution which influences the levels of 
development. 
Meerut district extends from 42' to 29° 18' north latitudes and 76° 7' 
to 77° 8' east longitudes. It lies in the northern part of the Ganga-Yamuna Doab. 
It is bounded by the district of Muzaffar Nagar in the north, on the south by 
Ghaziabad and the western boundary separates it from the newly created district 
of Baghpat. The river Ganga separates it from the districts of Bijnore and 
Moradabad in the east by forming natural boundary. Most of its western 
boundary is marked by Hindan river. The greatest width from east to west is 
about 67 kilometers and maximum stretch from north to south is about 77 
kilometers. The district according to 2001 Census, has a population of 30,01,636 
persons, spreading over an area of 2664.37 square kilometers. More than half of 
the total population resides in rural areas. The density of population is about 1190 
persons per square kilometer. Based on administrative purposes (Map 1) the 
district has been divided into three tehsils; namely Sardahana, Mawana and 
Meerut. These thesils have been further divided into twelve blocks, Saroorpur 
Khurd, Sardhana, Daurala, Mawana, Hastinapur, Parikshitgarh, Machhra, Rohta, 
Jani Khurd, Meerut, Rajpura and Kharkhaunda. These blocks have 628 inhabited 
settlements excluding 63 un-inhabited settlements i.e. total no. of settlements is 
691 (Table 1.1). 
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Table 1.1: Administrative Units, Meerut, 2001 
s . 
No. Blocks 
Geographical Settlements 
Area (sq. km.) Inhabited Un-inhabited Total 
1 Saroorpur Khurd 207.4 35 2 37 
2 Sardhana 200.36 48 1 49 
3 Daurala 197.75 53 4 57 
4 Mawana 234.6 59 4 63 
5 Hastinapur 362.4 88 24 112 
6 Parikshitgarh 322.63 73 10 83 
7 Machhra 195.58 50 4 54 
8 Rohta 154.5 45 4 49 
9 Jani Khurd 176.42 57 2 59 
10 Meerut 249.68 27 2 29 
11 Rajpura 163.9 49 1 50 
12 Kharkhaunda 199.15 44 5 49 
Total Area 
2664.37 628 63 691 
Total Urban Area=245.67, Total 
Source: District Census Handboolc, 
Rural Area=2418.7, Total Area=2664.37 
Meerut, 2001. 
PHYSICAL SETTING 
The district is a vast alluvial plain with a slight slope from north to south 
or south-east. The whole district is almost a level plain and is remarkably 
homogenous in character with few exceptions. The average gradient is about 
0.6096 meters in the 1.5 kilometers and is almost uniform throughout the district. 
The whole of the district is well cultivated plain and there is no uneven ground 
except in the areas of ravines near river valleys and the scattered bhur ridges in 
the upland. The main features that affect the plain are rivers whose valleys are of 
varying width and are on a lower level than the main upland tract. The flood 
plains of the rivers are small but the transition from the river valleys to the upland 
is marked by ravines and erosion or by sloping sandy undulations. 
Major Physical Divisions 
Broadly speaking the district can be divided into three physical divisions; 
the central depression, the eastern uplands and the Ganga khadar. 
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The Central Depression: 
This tract, lying roughly between the Hindan river and the Muzaffamagar-
Meerut-Bulandshahr road, includes the western parts of the tehsils of Sardbana 
and Meerut. The soil of the strip between the Hindan and the Ganga canal is of 
excellent quality except for the usual poor sandy soil along the Hindan. East of 
the Ganga canal, the slope of the land as far as the centre of this tract is towards 
the east but from there onwards there is a rise up to Muzaffamagar-Meerut-
Bulandshahr road, the depression begins near Sardhana and extending far south 
up to the border of Bulandshahr district. 
The Eastern Uplands 
This tract comprises the area between the central depression and the 
ravines of the Ganga and includes the major portions of the tehsils of Mawana 
and parts of the tehsils of Meetut and Gardhana. It is drained by the Kali Nadi 
and its affluent, one of its important features is the existence of a series of sandy 
bhur strips. The entire eastern portion is broken up by the Ganga river. 
The Ganga Khadar 
The easternmost tract is the low khadar or flood plain of the Ganga. This 
tract is characterized by the existence of several depressions and watercourses are 
generally connected with the river. It is bordered on the west by the old high 
riverbank and this particular area is covered by ravines. Some parts of the khadar 
are capable of cultivation but the soils are generally light and poor and the tract is 
mostly covered with tall grass that gives shelter to wild animals. The alluvial area 
in the khadar mainly consists of a string of villages bordering the main stream. 
Map 2 shows the physiographic division of the district. 
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Structure and Relief 
The district forms part of the Ganga plain, the origin of which has been a 
subject matter of controversy and conjecture. This great plain is a vast area of 
alluvial deposits extending over about 2400 kilometres from east to west and 400 
kilometres from north to south. The alluvial plain occupies the synclinal basin 
between the Himalayas in the north and the Deccan Plateau in the south and is 
composed of the sediments brought and deposited by the Himalayan rivers. 
Geologically the alluvial deposits may be divided into two sub-divisions: 
bhangar and khadar. The bhangar lands are the older deposits forming the 
greater part of the Ganga Plain and comprising the beds, which are undergoing 
denudation. The most important material in bhangar lands is clay, which, at few 
places, becomes loam or sandy loam. In this clayey part of the alluvium, irregular 
kankars (nodules of calcium carbonate of various shapes and sizes) are found at 
different levels. These have been formed due to transformation of calcareous 
material of alluvial deposits into lumps or nodules. 
The khadar lands or the newer deposits, mainly found in the deltaic 
region, comprising the tracts where the alluvial formation is still active. The 
newer deposits are also found in the immediate vicinity of river channels even in 
the areas where older deposits predominate. The low level of the khadar is in 
conformity with the principle that, as a river gets older, more and more of its 
deposits are found to be of a younger age, and as the bed of the river sinks lower, 
and so these younger deposits occupy lower levels than those occupied by the 
earlier deposits. Khadar lands are light coloured and poor in calcareous matter, 
and are chiefly composed of sand, silk, mud and clay. Their clay has less kankars 
and contains the remains of living species Map 3. 
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Drainage 
The principal rivers of the District from east to west are the Ganga, the 
Hindan and the Yamuna, a brief description along with their tributaries are given 
below Map 4. 
The Ganga River 
The river first touches the district in the north-east near the village of Bela 
in tehsil Mawana. Its general direction is from north to south and throughout on 
the eastern flank it separates this district from those of Bijnore and Moradabad. In 
the district it has only two tributaries, the Burhganga and the Soti, both are 
insignificant streams. The former flows in an old bed of the Ganga and the latter 
joins the river at the village of Jalaipur in tehsil Mawana. 
The bed of the river is sandy and there is an underlying stratum of nodular 
lime stone here and there. The river's volume and velocity vary in different 
periods of the year and are greatest during July and August. In summer it is 
hardly one fiirlong wide but during the rainy season, exceeds 1.5 kilometres. It is 
formidable only at particular places during the cold weather. Its banks generally 
suffer from slow erosion. The soil of the khadar villages, which is adjacent to it, 
increases its infertility due to the sand that it deposits during flood, which is 
usually common in the monsoon months. 
The Burhganga River 
This is a small tributary of the Ganga and is a fluctuating stream entering 
the District from Muzaffamagar at the village of Firozpur, Saifpur. Its name 
meaning 'Old Ganga' indicates that it flows in a bed in which the Ganga once 
flowed. It is a sluggish and irregular stream and is not of much use on the whole. 
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The Kali River 
This river is also known as the Nagin (probably on account of its 
serpentine windings) and also as the Kali Nadi (East) that distinguish it from the 
Kali nadi (west), a tributary of the Hindan. Generally it traverses undulating 
sandy slopes, which are rarely cut into ravines. The river has no important towns 
on its banks and carries very little water except during the rainy season when it is 
about 45 meters wide, the width increases to about one furlong in exceptionally 
wet years. It is joined in its course by three smaller streams, two of which are 
known by the generic name of Chhoiya. 
The Hindan River 
This river enters the District from Muzaffarnagar at the village of 
Pitlokhar in tehsil Sardhana and flows south-south west in a tortous course till it 
leaves the District. Two of its tributaries are the Krishni and the Banganga, which 
join it near Bamawa village. The width of the river varies from a fiirlong in the 
hot weather to about 0.8 kilometers in the rainy season. It is formidable for most 
of the year except during the rains when it is also navigable. It is used as a sort of 
link between the Ganga and the Yamuna rivers. The Hindan is an active river for 
the soil erosion point of view. As the river proceeds southwards the khadar 
widens out on both sides of its banks. Although it is affected by a saline 
efflorescence known as reh its waters are used for irrigating the rabi crops. 
The Banganga River 
Another insignificant, stream between the Yamuna and the Hindan is the 
Banganga, which enters the District from Muzaffarnagar at the village of 
Dhanaura. After traversing a distance of 12.8 kilometres it meets the Hindan at 
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the village of Shahpur in Barnawa. It sometimes dries up during the summer but 
gets filled up during the rainy season. 
Climate 
The district experiences a subtropical monsoon type of climate, which is 
characterized by a seasonal rhythm, produced by the southwest and northeast 
monsoons. The reversal of the prevailing winds takes place regularly twice in a 
year. The winds of continental origin blowing from November to middle of June 
are dry while in the other parts of the year, i.e., from mid June to October, they 
are oceanic in nature and are wet. On the basis of direction of the winds the year 
is divided into two seasons: 
1. The season of northeast monsoons 
2. The season of southwest monsoons 
The direction of the winds in the region is generally from northwest to 
southeast during the northeast monsoon season and from southeast to northwest 
during the southwest monsoon season. The season of southwest monsoon is 
commonly known as 'rainy season' and is characterized by cloudy weather, heavy 
rainfall and high relative humidity. The northeast monsoon remains dry barring 
few rainy spells on account of western disturbances but is mainly characterized 
by intense cold in some months and intense heat in the other. On the basis of 
these changes in rainfall and temperature, the Indian Meteorological Department 
has divided the whole year into four seasons; 
i. Cold weather season from December to February 
ii. Hot weather season from March to mid June 
iii. Season of genera] rains from mid June to September 
iv. Season of retreating monsoon from October to November 
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Most of the people of the district, however, follow the agricultural 
calendar, which recognizes three seasons corresponding with major agricultural 
activities. 
i. Cold weather season (November to February) 
ii. Hot weather season (March to mid June) 61 
iii. Rainy season (Mid June to October) 
Cold Weather Season 
This season corresponds to the period of rabi season. The crops of this 
season require less water than those of the kharif stason. Due to low temperature 
on the surface, evaporation does not take place and it leads to low humidity of the 
air (Table 1.2). The air remains dry in this season. The season is rainiest except 
for a small amount of rain caused by the western disturbances. The cloudy 
weather normally lasts a day or so and is followed by clear skies. During the 
months of cold weather season the average number of rainy days does not exceed 
more than two but whenever the damp cloudy weather persists, it produces 
various plant diseases, which have an adverse effect on the crop. In the last 
month of the season with increasing heat a strong local and thermal effect is 
added to the western disturbances with the result that thunder storms and hail 
storms occasionally make their appearances and bring some rains. 
The total amount of rainfall caused by the winter depression is small. The 
rainfall is low, irregular and sporadic. It is locally heavy where the thunder 
storms are associated with disturbances. The rainy period is also of short duration 
but the amount of rainfall though small is highly beneficial to the winter crops as 
it comes at a time when the plants are flowering. The effectiveness of the rainfall 
is further increased by the prevailing low temperatures. The hailstorms which 
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sometimes occur in the area are of very limited duration and affect small and 
scattered areas. They cause little damage it covering at the early period of the 
cold weather season but a considerable damage is done to the crops when they 
occur at the time of the flowering of the crops and when the grains are immature. 
The area affected by this unfortunate natural disaster is very small. The month of 
February experiences a little change of weather except for a little increase in 
temperature. 
Hot Weather Season 
The hot weather period extends from March to June. The rise of 
temperature in March and clear skies with light westerly winds of the day and 
relatively cool nights produce good effect on the ripening of the rabi crops. In 
April the days are usually hot while nights remain still cool. The mean monthly 
relative humidity decreases to a considerable extent. The months of May and 
Jime record exceptionally high temperature while as may be as high as 40 and 
even more for a few days (Table 1.2). In hot season winds blow from west, 
northwest to east and southeast. In the months of May and June the hot winds 
known as loo originate as a result of the convective air movement produced by 
the heating of the surface air and rapid decrease of temperature as one goes up in 
the atmosphere.' Dust storms locally known as aandhi usually occur in the 
afternoons. These squally, blinding dusty winds are common phenomena in these 
regions. 
Season of General Rains 
On account of excessive heat, a low pressure develops in northern part of 
India and by the middle of June; it brings a complete reversal in the air 
movement. The winds begin to move from Indian Ocean to the landmass. These 
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humid oceanic south-westerly winds bring heavy downpours, which reduce 
temperature of the area. 
Table 1.2: Temperature and Relative Humidity, Meerut District, 1990 
Mean Daily Maximum Mean Daily Minimum Relative Humidity 
Months (Temp in °C) (Temp in °C) (in percent) 
January 21.15 6.31 86.90 
February 22.86 9.05 76.68 
March 27.98 12.44 68.22 
April 36.49 19.42 49.83 
May 40.11 24.25 39.80 
June 36.42 25.21 61.80 
July 30.74 26.2 85.80 
August 31.10 24.51 86.00 
September 23.38 23.77 62.60 
October 31.70 15.7 72.58 
November 26.72 10.63 79.06 
December 22.01 8.8 83.06 
Annual 29.22 17.19 71.03 
Source: Memoirs of the Indian Meteorological Department, Vol.6, p.195, 1990. 
In the study area, the commencement of the monsoon rain varies from last 
week of May to first week of July but generally it sets in during the second or 
third week of June and continues till the end of October. The sudden arrival of 
monsoons transforms the whole landscape. July and August are the rainiest 
months of the year and about 55 per cent of the total annual rainfall occur during 
these months. The average rainfall is about 75cms. The maximum and minimum 
temperature gradually falls from 36.42 and 25.21 in June to about 30.74 
and 26.20 ^C in July as shown in Fig. 1.1. The relative humidity remains over 70 
per cent throughout the rainy season. The region receives rainfall from the Bay of 
Bengal and Arabian Sea branches of south-west monsoon but by the time these 
branches reach the area they become somewhat weak and consequently rainfall of 
the District is relatively low and uncertain in comparison to eastern Districts of 
Uttar Pradesh. Almost 90 per cent of the total armual rainfall is received during 
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this season, which is the most important season of the year from agricultural 
point of view. The region receives on an average about 40-50 cm of rainfall 
during this period. The rainfall is sporadic, short lived, subject to great local 
variations and frequently repeated about the same hours day after day for many 
days in succession. The distribution of rainfall is not uniform. It decreases 
gradually from north-east to south-west. 
Soils 
The soils of the study area have been studied and classified by the 
Revenue Department of the Government of Uttar Pradesh for revenue assessment 
purposes. A textural classification of these soil types is published in the 
Settlement Reports and District Gazetteers of Meerut. Besides these, the latest 
information on texture and chemical characteristics of soils was published in four 
volumes of Soil Survey and Soil works in Uttar Pradesh in Allahabad. Usually 
the area under study is included into broad belt of alluvial soils without any 
further sub-classification'. A textural classification of soils on the basis of colour, 
texture, availability of water and level of land has been attempted in these 
records. 
The soil of the region can be classified into two categories; the new 
alluvium and the old alluvium, also known a„ khadar and bhangar respectively. 
Casual distribution between the two is somewhat difficult but usually the older 
deposits occupy higher lands and the newer deposits, the lower lands in the 
immediate neighborhood of the rivers. The area under older deposits however is 
much greater than that of the newer deposits Map 5. 
1 Wadia, D.N, Krishan, M.S. & Mukherjee, P.M., 'Soil Map of the Geological Survey of 
India' Memoirs of the Geological Survey of India, Plate 25, 1935. 
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Khadar or New Alluvium Soils 
The khadar is sandy in composition and generally light in colour. It varies 
generally in texture from sand to silty sand. The khadar land is found in narrow 
strips along the rivers Ganga and Hindan. The khadar of the Ganga is sandy 
whereas the Hindan soil is silty sand. The khadar of the Ganga and Hindan 
attains its maximum width of about 4 kilometers. The productivity diminishes in 
places when the rivers take a sudden change in their courses owing to the 
accumulation of sand^. 
The khadar soil becomes almost dry in times of low rainfall and is heavily 
leached when the rainfall is heavy. The waterfall in the khadar lands is high and 
in the rainy season it comes close to the surface. The agriculture is not free from 
danger due to the water logging and floods. The sandy soil is utilized for the 
cultivation of maize, pulses and broadest rice in the kharif season while the sandy 
silt is used for the production of millets, barley, gram and lentil occupy the 
largest area during the rabi season. 
Bhangar Soil 
Bhangar or old alluvium is more clayey in composition and generally dark 
in colour. On the basis of texture, the bhangar soils have been fiirther subdivided 
into four divisions: 
(a) Loamy, (b) Clayey loam, (c) Sandy-loam and (d) Alkaline soils 
It occupies a considerable area of bhangar land. Texturally, it is sandy 
loam and gradually changes to silty clay, wherever the land is low lying and is 
liable to water logging the soils become clayey. The surface soil is light yellow to 
2 Chaudhary, S.P., Soils of India, ICAR, New Delhi, 1963, pp. 385-7. 
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brown in colour. It is rich in organic matter. It has usually a high water retaining 
capacity and is capable of producing good crops if irrigation facilities are 
available. The soil is generally very fertile and produces a variety of crops. 
Generally, transplanted and broadcast rice, maize, millets, sugarcane and kharif 
pulses are grown in the kharif std&on, whereas wheat, barley, peas and gram are 
the dominant crops of the rabi season. 
Clayey Loam 
As compared to the loamy soil it is rich in clay and has a relatively high 
water retaining capacity. The soil is brownish in colour and in the lower horizons 
deepens to a dark grey in which is known locally as matiar. The soil is stiff and is 
of heavy in texture. This soil has a zone of kankar formation at lower depths. The 
soil below kankar is generally sandy and does not contain much clay. The 
calcium from the surface is leached and accumulates at various depths in the form 
of kankar nodules. The presence of kankar impedes the drainage with the result 
that during the rainy season water at places is held up and becomes stagnant. This 
soil occurs in the central portion of the region stretching from north to south 
throughout the area. The soil in the low lying areas is best suited for the 
cultivation of transplanted rice. In the northern tract of this soil the water table is 
high, the irrigation facilities are adequate but in the southern tract of this soil, the 
water table is relatively low. The tract therefore, produces good crops in kharif as 
well as in rabi season. Principal crops during the kharif season are sugarcane, 
maize and rice and in rabi season wheat, potato, barley, gram, peas and lentil 
occupy the largest area. 
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Sandy Loam 
This soil occurs to the west of the loamy tract. Texturally the soil is 
predominantly sandy and the colour ranges from yellow through brown to reddish 
brown. It contains humus but lesser than loamy soils. Without irrigation and 
manuring the soils becomes weak in crop production. The water holding capacity 
is generally low. The main crops grown in this soil are millets, pulses, maize, 
tobacco and groundnut in kharif and barley, peas and potato is rabi season. 
Sugarcane crop is also grown where irrigation facilities are available. 
Alkaline Soils 
The Saline or alkaline soils popularly known as reh and wsar are found 
scattered in vast stretches. Usually these soils are found interspersed with 
agricultural lands. The main cause of their occurrence in the study region is 
attributed to the arid climate coupled with poor external and internal drainage of 
the area. 
Natural Vegetation 
The khandar of the Mahabharata and such fragmentary references throw 
sufficient light on the predominance of natural forest vegetation in the past. The 
District forms part of the northern subtropical deciduous type of vegetation 
division but as it is devoid of extensive natural vegetative cover. The trees 
generally found here are Shisham, Peepal, Jamun, Mango, Siris, Imli, and Neem. 
The main areas where some vegetation can be seen are the khadars of the 
Ganga and Hindan and the adjacent ravine strips, the former being covered 
mostly with Tamarind, coarse grasses such as munj, kans and patera and 
straggling bushes of her. 
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The district is deficient in jungles but is fairly well provided with groves. 
Ornamental trees found in gardens and groves are usually the Kachnar, 
Gulmohar, Ashok, Amaltas, Eucalyptus and Chameli. The shrubs and bushes 
chiefly found in the District are arua, him, panwar, madar, karaunda and makoh 
and the chief grasses are munj, kans and patera. 
CULTURAL SETTING 
The cultural landscape is fashioned from a natural landscape by a culture 
group. Culture is the agent, the natural area is the medium, and the cultural 
landscape is the result of physical features of an area condition the nature of its 
agrarian economy^. Fertile soil, level topography and favourable climatic 
conditions made this region agriculturally very important. Hence an attempt has 
been made here to discuss the characteristics along with the distributional pattern 
of the cultural landscape, of the district. 
Land Use 
The pattern of land use in the study area is determined by two sets of 
factors (a) the physical factors like topography, climate and soil which broadly 
determine the capabilities of the land and (b) the human factors like the length of 
occupancy, density of population, social and economic institutions, etc. The land 
use pattern of the district reveals that about 79.51% of the total area is net sown. 
Machhra block has the highest percentage of net sown area (88.64%), followed 
by Mawana(86.06%), Kharkhauda(85.92%), Janikhurd (84.06%), 
Rajpura(84.02%), Daurala(83.67%) Rohta(83.63%), Saroorpur Khurd(82.13%), 
Sardhana(81.77%), Parikshitgarh(70.02%), Meerut(69.7%), and lastly 
Hastinapur(68.07%). 
District Gazetter of Meerut, Allahabad, 
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The area not available for cultivation in the district is 11.23%, while cultivable 
waste and fallows comprise 4.63%. Pastures, forests and miscellaneous trees 
comprise 2.4% while usar and uncultivable waste comprise 1.4% of the land of 
the district. 
Cropping Pattern 
Cropping pattern varies with differences in physico-cultural and socio-
economic conditions. The district has a total cropped area of about 2,09,000 
hectares. There are three harvesting seasons in the district, namely, rabi, kharif 
and zaid. During the rabi season, wheat, barley, arhar, gram, peas and mustard are 
the chief crops sown in the district. During the kharif season, sugarcane, bajra, 
paddy and maize are the principal crops. During the zaid harvest, some fodder 
crops and vegetables are grown in the study area. Rabi crops occupy 37.20% of 
the total cropped area of the district. 
During the kharif season, 56.30 per cent of the gross cropped area of the 
district is sown. It is revealed from the computed statistics that among all the 
blocks, Mawana utilizes highest percentage (61.28%) of the total cropped area, 
whereas the Meerut block utilizes the lowest (47.33%) of the total cropped area 
during the season. Zaid crops area of very little importance as only 6.5 per cent of 
the gross cropped area of the district is sown under these crops. 
Irrigation 
One of the most important reasons of agricultural advancement in this 
District is the availability of abundant facilities for irrigation, particularly canal 
irrigation which has brought radical transformation in the economy of the place. 
Canals, tube-wells and masonry wells constitute important sources of irrigation in 
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Table 1.3: Land use and Land cover, Meerut District, 2001 
S.No. Block 
Net 
Sown 
Area 
(Hect.) 
Usar and 
Uncultivable 
Land 
Area under 
Non-
Agricultural 
Use 
Cultivable 
Waste & 
Fallows 
Pastures 
Miscell-
aneous 
Trees 
1 
Saroorpur 
Khurd 15675 244 1770 975 421 
2 Sardhana 14133 189 1948 943 70 
3 Daurala 14546 369 1954 465 50 
4 Mawana 17058 74 1813 590 285 
5 Hastinapur 22766 138 5562 2581 2395 
6 Parikshitgarh 21239 1262 3159 1732 2938 
7 Machhra 15633 63 1769 166 5 
8 Rohta 14351 171 2099 521 18 
9 Jani Khurd 15013 178 2064 526 79 
10 Meerut 10054 348 2039 1029 954 
11 Rajpura 14926 244 1910 654 30 
12 Kharkhaunda 16951 242 1926 555 54 
Total 192345 3522 28013 10737 7299 
Source: District Statistical Book, 2001 
Table 1.4: Cropping Pattern, Meerut District, 2001 
Total Percentage of total Gross Cropped area 
S.No. Block Gross Cropped Area under Area under Area under 
Area (Hect.) Rabi Crop Kharif Crop Zaid Crop 
1 Saroorpur Khurd 25049 38.76 56.03 5.21 
2 Sardhana 22228 36.44 58.01 5.55 
3 Daurala 23528 35.18 58.74 6.08 
4 Mawana 26615 31.67 61.28 7.03 
5 Hastinapur 33630 35.37 58.29 6.30 
6 Parikshitgarh 32606 33.85 60.00 6.13 
7 Machhra 24539 35.22 53.46 . 11.3 
8 Rohta 23935 37.64 56.34 6.03 
9 Jani Khurd 24084 34.45 55.16 10.38 
10 Meerut 18732 41.83 47.33 10.84 
11 Rajpura 24779 38.05 55.41 6.54 
12 Kharkhaunda 28951 39.66 53.74 6.60 
Total 308676 36.51 56.15 7.33 
Source: District Statistical Book, 2001 
the district. Canals irrigate 72129 hectares of land. Tube-wells constitute the chief 
source of irrigation accounting for 74.47 per cent of the net irrigated area, 
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followed by canals which irrigate 24.76 per cent. There are three lines of canals 
in the District. Map 6 shows the networks of canals in the district, which are 
given below: 
The Ganga Canal 
This canal enters the district from the district of Muzaffamagar and 
irrigates the tract between the Hindan and the Kali nadi (East). It flows in a 
south-westerly direction but inclines to the south near the town of Sardhana, 
avoiding contact with a line of sand hills which skirt the northern side of the 
town. It then runs along the central watershed in a series of curves. Its course lies 
about half way between Meerut city and the Hindan river but further south it 
approaches closer to the Hindan on account of the intervention of the Chhoiya 
nadi at Jani Khurd, where an escape leads into the Hindan, the distance from the 
canal to the river being only 3.05 kilometers. It gives off a large number of 
distributaries in the district, the major ones being the Jauli, left Salawa, Khatauli, 
right Salawa and Miranpur. In the southern part of the district the important 
distributaries are Puth, right Shola, left Bhola and Tikri. 
The Anupshahr Branch 
The Anupshahr branch of the Ganga canal irrigates the tract lying 
between the Kali Nadi (east) and the Ganga khadar and the Hindan cut. Irrigation 
by masonry wells in the different blocks of the district varies between 0.01 per 
cent in Jani Khurd block and 6.1 per cent in Saroorpur Khurd block. This is so 
mainly due to the fact that masonry wells are utilized only when other means of 
irrigation are not easily available. 
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Industries 
The Meerut district occupies an important place in the industrial economy 
of Uttar Pradesh. All types of industries, viz., large scale, small scale, cottage and 
village industry have developed in the district. It is well known for its sugar 
industry, sports goods, cutlery, engineering equipments and other metal products 
vanaspati oil factories, cloth mills and other products have also developed in the 
study area. There are about 30 registered units of large scale industries in the 
district giving employment to about 17361 peoples. Most of the industries are 
located in and around the urban areas. The important industries fall under large 
scale industries are sugar industry, vanaspati oil factories, cloth mills, chemical 
industry, paper mills, paints and varnishes, flour mills, engineering equipments 
and apparatuses, soaps, musical instruments and irrigation workshop. 
There are many small-scale industries in the district. It is revealed from 
the available data that Meerut block has the highest number of small-scale 
industrial units in the study area. The major industries are of sports goods, 
cutlery, engineering equipments, agricultural Implements, met goods, electric 
wires, cycles, ice and cold storage, gur and khandsari, Act and dal, calendaring, 
hosiery goods, fountain-pens, electrical goods, brushes, sewing machines, 
buttons, bandages, door fittings. Sardhana, Kharkhauda, and Mawana block have 
126, 90 and 54 such units respectively. Other blocks of the district, have less than 
15 units. While Rohta block have no such unit. 
Cottage and village industries constitute Handloom cloth and Khadi 
leather, tanning and shoe making. Jaggery Kolhu oil. The other industries 
functioning in the rural areas of the district are those producing ghee, biris silver 
and gold foil, lime, bricks, and tiles, ban, rope and sutli, mats, chik, niwar. 
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blankets and cane chairs and stools etc. These products are sent to nearby markets 
for sale. Some of the products are also sent outside the district for the purpose. 
DEMOGRAPHIC SETTING 
Population plays an important role in determining the nature of human 
settlements in terms of size and economy. The layout of the settlements and their 
vertical and horizontal growth are the direct outcome of the size of population, its 
pressure and density. Therefore, an attempt has been made here to discuss the 
demographic characteristics of the study area. 
Population Growth 
A perusal of the population figures of the study area indicates that since 
1901 census there has been a steady population growth in the district, the only 
exception being the period of 1901-1921, when it registered a negative growth. 
This negative growth is attributed to the fact that during this period India suffered 
from a number of serious natural calamities, like the famine of 1897, which 
resulted in a reduction in birthrate. The population growth shows two discernible 
trends, a decreasing population trend till 1921 and a continuous increase since 
1921. During 1901-1911, the population decreased by 1.35% and in the next 
decade, 1911-1921 there was a further decline in population by 0.31%. The 
decade saw a slight increase in the death rate resulting in decline in population. 
Since 1921 the population has been increasing continuously, and so this year is 
known as great divide in Indian demography to denote between the decreasing 
and the increasing trend. The decade ending in 1931 exhibited a growth rate of 
6.88%, which increased to 18.39% in 1941. 
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It is revealed from the computed statistics that the study area recorded a 
growth rate of 21.28% during 1961-71 and 25.34% during 1971-81. As a result of 
increased health care the mortality rate has gone down and the family planning 
measures have not been able to control the growth in population. During the last 
decade 1991-2001 there is an increase in population by 24.16%. 
Based on the growth of population, these blocks may be classified into 
three categories: 
(a). Low Growth Blocks (<10%), which was confined to 2 blocks. 
(b). Medium Growth Block (10-20%), covering 7 blocks of the study area. 
(c). High Growth Blocks (>20%) are 3 in number. 
Distribution of Population 
The pattern of population is influenced by the physico-cultural factors of 
the area. The chief factors controlling the distribution of population in the study 
area are topography, climatic conditions, and fertility of the land and water 
availability. While the main cultural factors are agriculture, irrigational facilities, 
industries, accessibility and means of communication. The size of population 
determines the nature and pattern of human settlement, while its distribution 
shows the nature of man's adjustment with physical resources. The general 
pattern of population distribution in the district during 2001 and reveals that, by 
and large, the distribution of population is more or less homogenous, as the study 
area lies in an area which has hardly any physical variations. However, at the 
micro level variation in population distributions are clearly discernible. For 
instance in the low lying and unproductive tract of the Ganga khadar, the 
population is unevenly distributed whereas in the middle zone, a number of large 
size agglomerations have over 5000 people each. 
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Table 1.5: Growth of Population (1901-2001), Meerut District 
Census Year 
Total Population Decennial 
Variation (%) Persons Decennial 
1901 1028852 - -
191] 1014948 -13904 -1.35 
1921 1011799 -3149 -0.31 
1931 1081466 69667 6.88 
1941 1280395 198929 18.39 
1951 1540065 259670 20.28 
1961 1820404 280339 18.2 
1971 2207877 387473 21.29 
1981 2767246 559369 25.34 
1991 3447912 680666 24.59 
2001* 3001636 -446276 -12.94 
Source: District Census Handbook of Meerut 1981; District Statistical Book, Meerut,2001;*0fricial Records 
Density of Population 
The population density gives a relative picture of the population 
distribution in a region and provides an idea of the population pressure upon the 
resource base. It varies according to the units of measurement and gives different 
values for different categories of land use. Blocks have been taken as units in the 
present study for the purpose of examining the regional variations in population 
density in the district. 
According to 2001 Census the population density of the district is 1190 
persons per sq. km., which is much higher than state average (689 persons per sq. 
km.). There are considerable variations in the density pattern among various 
blocks due to differences in soil fertility and prevailing environmental conditions. 
Map 7 shows the pattern of density in different blocks of the study area. On the 
basis of calculated densities, the blocks of the district may be grouped into five 
categories. 
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Areas of very low Density (below 300 persons per sq. km.): This area 
comprises only one block, namely Hastinapur, the density of which is lowest 
in the district. 
Areas of Low Density (301-450 persons per sq km.): Only one block i.e., 
Parikshitgarh fails in this category. 
Areas of Medium Density (451-600 persons per sq. km.): There are five 
blocks in the district with moderate density, e.g., Saroorpur Khurd, Sardhana, 
Mawana, Machra and Kharkhauda. 
Areas of High Density (601-750 persons per sq. km.: Daurala, Rohta, Jani 
Khurd and Meerut are the four blocks of the District which have high density 
of population. 
Areas of very High Density (Above 750 persons per sq. km.): The very 
highest density of population in the study area is found in Rajpura. 
The present study regarding the population density pattern shows that the 
area is one of the densely populated districts of Uttar Pradesh, with only of areas 
lying in the agriculturally unproductive or in the flood plains. 
Occupational Structure of Population 
The structure of occupation of a population affects the several socio-
cultural and demographic characteristics of an area in a number of ways, It 
reflects the nattire and trend of economy of a region, in the study area, 29.24% of 
rural population consists of main workers, of which 74.96%, engaged in primary 
sector (cultivators, agricultural labourers, mining, quarrying, livestock, forestry, 
fishing, hunting and plantation). About 69.5-1% males and 5.38% females are 
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engaged in primary sector, while 11.3% peoples are engaged in secondary sector, 
of which 10.33% and 0.96% are males and females respectively. Lastly 13.73% 
peoples are found in tertiary sector, out of which 13.23% are males and 0.49% 
are females. The normal occupational structure of rural population in the study 
area. Among the total peoples working in primary sector, the majority of people 
constitute cultivators and agricultural labourers, which accounts about 98.68%. 
Age and Sex Structure 
Age and Sex structure is an important indicator of the potential labour 
supply and trends of the growth of the population. The age-sex structure in the 
study area can be constructed either by using the absolute number of both the 
sexes in different age groups or by using percentages representing the proportion 
of males and females in each group within the total population. The pyramid of 
age-sex structure, which has a broad base, and narrows quickly upwards, is young 
and highly fertile population. 
Most of the population of the district lies in the working age group, 20-60 
years. The corresponding proportion among males is 39.33%, which is 
considerably lower than that among females (41.68%). The main factor, which is 
responsible for this difference, is the migration. Lack of job opportunities and 
heavy pressure of population on land usually leads to large number of migrations. 
The ratio of females per 1000 of male population in the district was 
recorded as 871 in 2001. The marital status of a population refers to the 
proportions of single, married, widowed and divorced people. Both age structure 
and sex ratio influence these proportions. The district has relatively more 'never 
married' males than females. But the population of married males (21.35%) and 
married females (21.07%) are almost equal. This can be due to the fact that the 
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girls marry at much younger ages than boys. As against 31.23% of males in the 
district who had not married at all, the corresponding proportion among females 
is 23.31% only. It is notable that the incidence of child marriages in the District is 
not very frequent. In comparison to males child marriage is relatively higher in 
females. The table reveals only 13.76% of females in the age group of 15- 34 
belonged to the category of never married. The corresponding proportion among 
males is quite high i.e., 26.26%. 
Literacy 
According to 2001 Census, the study area constitute only 61.3 per cent 
literacy. The proportion of literate among males was higher (73.5%) than that of 
females (42.6%). The percentage of literate is lower in rural areas (55.4%) than in 
urban areas (69.4%). This difference in the rate of literacy is owing to the fact 
that majority of population reside in the rural areas where social taboos and 
stigma plays a vital role. Apart from this lack of infrastructure facilities and 
unawareness also responsible for the low level of literacy. 
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Spatial organization of settlements produces the mosaic of space, which 
reflects the socio-economic conditions of the inhabitants of the respective region. 
Spatial organization is determined by physical, socio-cultural and economic 
conditions of the region and depicts the patterns that how society uses the space. 
Spatial organization is the format of the distribution of human population clusters 
over the earth surface like that of the night sky composed of stars contellation and 
great galaxies of different sizes.' Spatial organization includes the growth, size, 
spacing patterns of settlements and functions performed by these settlements. Spatial 
organization also shows the way in which society acts and is distributed over the 
space. Spatial organization in fact, seeks to discover the relationship between 
functions and growth, size, spacing patterns of settlements. Study of spatial 
organization is very much helpful for regional planners and policy makers in 
formulating plans and to evolve an effective strategy to minimize the existing 
disparities in socio-economic development. 
The Patterns of Settlements 
The word 'pattern' is often quoted with the word 'shape'. However, there are 
geometrical dissimilarities between these two terms. A closed curve nas a shape 
whereas a non-closed collection of points has a pattern.^ The settlement is a system 
of complex organization with man made habitat on the earth's surface representing 
an organized colony of human beings including the buildings in which they live or 
work or store or use them otherwise, and the tracks and streets over which their 
movements take place.^ Settlement pattern denotes the shape or arrangement of 
1 Hagget, P., Locational Analysis in Human Geography, 5* Ed., Edward Arnold Pub. Ltd., 
London, 1969, p.87. 
2 Bunge, W., Theoretical Geography, Lund, Lund Series in Geography, 1962, pp.73-4. 
3 Singh, R.L., 'Meaning, Objective And Scope of Settlement Geography', NGJI, Varanasi, Vol.7, 
1961, pp. 12-20. 
settlements in relation to natural or man made features such as streams, ridges, canals 
and roads/ Distributional and functional pattern of settlements is the outcome of 
diverse physico-cuitural, socio-economic, and historical factors over a period of 
time. Settlement pattern comprises of two aspects i.e., external layout and internal 
plan; and hence, may be either formal or functional. Former is based on growth, size, 
spacing, density and spatial distribution of settlements and later is based on 
frequency distribution, clustering of functions, hierarchic orders and zones of 
influence of settlements. The growth pattern of settlements is determined by growth 
of settlements at simple numeral scale and on the basis of population growth. The 
size pattern of settlements is based on size of population at numeral and locational 
distribution. The growth and density of each individual settlement is reflected in 
spatial patterns of settlements. Present chapter deals only with formal patterns of 
settlements in systematic order. 
Growth Patterns of Settlements 
The growth patterns of settlements refer to the temporal change in number of 
settlements as well as change in number of population of these settlements. The 
present analysis is based on decadal interval; taking 1901 as base year. 
Numeral Growth Patterns 
It is observed that the percent decadal growth since 1901 has never been 
more than 9.45 percent. There is a continuous declination in the number of 
settlements since 1981, due to reorganization of the district in 1976 in which as much 
as 581 settlements were transferred, and in 1997 the district of Baghpat was carved 
out of it resulting in to transfer of 287 villages and 8 towns namely Baghpat, Khekra, 
Baraut, Chhaprauli, Teekri, Sival Khas, Doghat and Agrawal Mandi. The overall 
4 John, O.M.B. & John, W. Webb, Geography of Mankind, New York, 1967, p.242. 
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percent change in number of settlements show maximum declination in 2001, as 
58.96 percent while positive growth is shown only in 1911 and 1971 as 0.53 percent 
and 0.46 percent respectively. 
Table 4.1: Changing Pattern of Inhabited Settlements, Meerut District, (1901-2001) 
Growth 
S. No. Year No. of Settlements Overall Decadal 
1 1901 1494 - -
2 1911 1502 0.53 0.53 
3 1921 1332 -10.84 -11.31 
4 1931 1458 -2.40 9.45 
5 1941 1444 -3.34 -0.96 
6 1951 1467 -1.80 1.59 
7 1691 1480 -0.93 0.88 
8 1971 1501 0.46 1.41 
9 1981 920 -38.42 -38.70 
10 1991 900 -39.75 -2.17 
11 2001 628 -57.96 30.22 
Source: District Statistical Book, Meerut (2001) 
Density Patterns of Settlements 
Density patterns of settlements explain the distribution of units of human 
occupance in the given region on the basis of numeral patterns and the levels of 
population densities of the respective units. 
Numeral Patterns 
The district has 25 inhabited revenue settlements per 100 sq. kilometers in 
2001 (Table4.2). At tehsil level it ranges from 22.76 settlements per sq. 100 
kilometers in Sardhana to 28.55 settlements per 100 sq. kilometers in Meerut tehsil. 
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Table 4,2: Tehsil-Wise density of settlements and average space-size per 
Settlement, Meerut District, 2001 
S No Tehsil Settlement Density (Sett/lOOsq km) Average Space-Size per Settlement (Area sq km) 
1 Sardhana 22 76 4 39 
2 Mawana 24 46 4 08 
3 Meerut 28 55 3 50 
Meerut District 25 34 3 99 
Source: District Statistical Book, Meerut, 2001 
Among the blocks, Meerut shows the highest density of settlements (34.67 
settlements per 100 sq. kilometers) and lowest density of settlements is found in 
Saroorpur Khurd block (16.63 settlements per 100 sq. kilometers). For urban 
settlements it is found that there are only 6 towns per unit area of 100 sq. kilometers 
in the district. The average space-size per settlements also shows the density of 
settlements distribution. In the study area on an average each inhabited settlement 
shares about 3.99 sq. kilometers of area ranging from 3.5 sq. kilometers in Meerut 
tehsil to 4.39 sq. kilometers in Sardhana tehsil. At block level, lowest space-size is 
found in Meerut block (6.01 sq kilometers). The highest space-size of Saroorpur 
Khurd is attributed to its fertile agricultural environment and distantly located big 
size settlements. However, the lowest space-size is found in Meerut block is due to 
urban and industrial landscape, and closely spaced small settlements located in town. 
The analysis regarding density patterns of settlements has shown significant 
variation in blocks and tehsil. 
Patterns by Level of Population Density 
Distribution of settlements according to the level of population density shows 
that about 9 percent settlements experience a population density below 100 persons 
per sq. kilometer. About two thirds (64 6 percent) settlements of the district mark the 
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population density ranging from 200 to 800 persons per sq. kilometer (Table 4.3). 
Few settlements (2.32 percent) of the district fall in the 
Table 4.3: Settlements according to their density of population, 
Meerut District, 2001 
S. No. Population Density 
Free uency Distribution of Settlements 
Number Percent Cumulative Frequency 
I below 100 54 • 8.60 8.60 
2 100-200 17 2.71 11.31 
3 200-400 79 12.58 23.89 
4 400-600 153 24.36 48.25 
5 600-800 164 26.12 74.37 
6 800-1000 71 11.30 85.67 
7 1000-2000 75 11.94 97.61 
8 2000-3000 9 1.43 99.04 
9 3000-4000 2 0.32 99.36 
10 4000 & above 4 0.64 100 
Total 628 100 100 
Source: District Statistical Book, Meerut (2001) 
category of density of population between 100-200 persons per sq. kilometer. Further 
it is observed that very few settlements (0.81 percent) fall in the category of 
population density of more than 2000 persons per sq. kilometer, while average 
density of population in the district is 1190 persons per sq. kilometer. The patterns of 
settlements on the basis of level of population density show that there exists a 
significant variation in the population densities of the settlements, as well as in the 
patterns of distribution. 
Size of Settlements based on Population 
Size of settlements based on population is one of the important aspect for the 
study of the different patterns of population distribution. 
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Size Patterns of Numeral Settlements 
The computed values show that 12.74 percent settlements are small in size 
with population of less than 500 persons, having 0.76 percent share in total 
population of the district (Table ). About 40 percent of population is being 
accommodated by 64.33 percent settlements of medium size, ranging between 1000 
and 5000 persons. The large size villages and towns accommodate more than half of 
the total population (56.54 percent) of the district. And 45.02 percent population of 
the district lives in all the 15 urban centres. 
Table 4.4 : Patterns of Distribution of Settlements and Population by 
percentage, Meerut District, 2001 
Size of 
Population 
(persons) 
Settlements Population 
Number Percent Percent 
Cumulative 
Freq. 
Percent Percent 
Cumulative 
Freq. 
below 200 38 6.05 6.05 0.14 0.14 
200-500 42 6.69 12.74 0.64 0.78 
500-1000 87 13.85 26.59 2.63 3.41 
1000-2000 163 25.96 52.55 9.80 13.21 
2000-5000 241 38.38 90.92 29.70 42.91 
5000-10000 43 6.84 97.77 10.88 53.79 
10000-20000 10 1.59 99.36 5.85 59.64 
20000-50000 1 0.16 99.52 1.78 61.42 
50000 & above 3 0.48 100.00 38.58 100.00 
Total 628 100.00 
Size Patterns of Locational Distribution 
Locational distribution of settlements based on size of population shows that 
the larger settlements are located in central parts of the district (Fig. ). The khadar 
tract of the river Ganga consists of smaller settlements, having population of less 
than 500 persons, with few exceptions. Western part of the district shows sparsely 
distributed settlements. Northern part of the district is distributed comparatively with 
big size villages with population of more than 2000 persons, of which Daurala is a 
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good example. Smaller size of settlements with less than 200 persons are very few 
and located mostly in khadar tract of the river Ganaga. Therefore, it is revealed that 
the distribution of settlements based on the size of population is not homogenous due 
to differential character of area in terms of physico-cultural and socio-economic 
attributes. 
Spatial Patterns of Settlements 
The spatial patterns of settlements refer to the locational arrangement of 
settlements with respect to one another. It is the geometrical arrangement on the 
geographic space. In order to identify the spatial patterns of settlements, unit-space 
growth, unit-space density of population and geometric space inter-relationship may 
be taken into account. 
Unit-Space Growth 
Taking into account the growth of population of individual settlements of the 
Meerut district in relation to their revenue areas as the basis of unit-space growth, it 
is revealed that there exist wide disparities in the population growth of settlements. 
Majority of the settlements of the district fall in the category of low to moderately 
high level of population growth (20 to 40 percent). Most remarkably, the fact that 
significant number of settlements of the category of very high to infinite rate of 
population growth in last decade are lying along the rivers with an irregular 
occupance. 
Analysis reveals that the district experiences population growth from -86.9 
percent as minimum in the village Nolpur of Kharkhaunda block to infinite growth 
as maximum in village Ghat of Jani Khurd block. Moreover, it is revealed in the 
study area, that patterns of settlements distribution is homogenous, in spite of 
heterogeneity in itself. 
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Table 4.5 : Tehsil-wise settlements having the maximum and minimum 
population growth in Meerut District, 2001 
S.No.. Tehsil Maximum Growth of Population Minimum Growth of Population 
Name of Village 
(Block) 
Growth 
Rate (%) 
Name of Village 
(Block) 
Growth 
Rate (%) 
1 Sarhdana Panchli Khas(Daurala) Infinite Dahauli (Saroorpur Khurd) -82.5 
2 Mawana Phalooda (Mawana) Infinite Nagli (Hastinapur) -80.9 
3 Meerut Ghat (Jani Khurd) Infinite Nolpur (Kharkhaunda) -86.9 
District Meerut Infinite Nolpur (Kharkhaunda) -86.9 
Source: Provisional Census Records of Meerut Region, 2001 
Unit-Space Population Density Patterns 
According to unpublished records of 2001 Census, for which the data was 
collected from the respective office the average density of population per settlement 
in the district is 4780 persons. Among villages rural density of population ranges 
from 10 persons per sq. kilometer in Shahzadpur village of Hastinapur block to 3247 
persons per sq. kilometer in Bazot Settlement of Meerut block (Table 4.5). 
Table 4.6 : Tehsil-wise rural settlements having the highest and lowest Density 
of Population in Meerut District, 2001 
S.No.. Tehsil 
Highest Density of Population Lowest Density of Population 
Name of 
Settlement 
(Block) 
Persons per 
sq.km. 
Name of 
Settlement 
(Block) 
Persons per 
sq.km. 
1 Sarhdana 
Karnawa! 
(Saroorpur 
Khurd) 
4236 Hari (Saroorpur Khurd) 12 
2 Mawana Kithore (Machhra) 5617 
Shahzadpur 
(Hastinapur) 10 
3 Meerut Siwal Khas(Jani Khurd) 18563 
Pachauli 
(Kharkhaunda) 35 
District Meerut 
Source: Provisional Census Records of Meerut Region, 2001 
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Settlements along the khadar tract and especially along the major streams 
experience a density population of less than 200 persons per sq. kilometer While, the 
settlements along the streams flowing in the upland tract, attain from a moderately 
high to high density of population, ranging from 500 to 1000 persons per sq. 
kilometer However, the distribution of population density among settlements shows 
homogeneity. 
Patterns by Geometric Space Inter-Relationship 
The geometric space inter-relationships of settlements may be divided into 
two broad categories of econometric or graphic patterns, and the setup of inter-
distance relationships of settlements. Graphic patterns can be depicted with the help 
of Gini's Coefficient Ratio and inter-distance relationships can well be represented 
with the help of Nearest Neighbour Index and Mean-Spacing Technique for the 
determination of geometric space inter-relationships of settlements. 
Econometric Pattern 
Graphic interpretation as well as statistical computation of pattern of 
distribution of settlements for the identification of the relationship between actual 
state and the average level of their distribution. Identification of graphic pattern of 
settlements can be made with the Gini's Coefficient Ratio^ technique. 
Computation of Gini's Coefficient Ratio (G value) by taking block as areal 
units, it comes out as 0.013. The computed 'G' value is0.0I2, if the tehsils are taken 
as the basic areal units. These results indicate the lack of concentration in the 
distribution of settlements and point out that the pattern is approaching uniform, 
since the distribution curve is very close to the line of equal distribution. Among all 
5 Fomula for computing the G value is given as: G-1/(100)^X [(Xi-yi+2) " (x i+Z-Yi)] 
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the blocks only Hastinapur shows a slight deviation of its point location from the line 
of equal distribution. 
Patterns by Nearest Neighbour Index 
It is revealed by computed values of 'Nearest Neighbour Index'* (R=N-N 
Index) that spatial patterns of settlement distribution in the district shows 
'approaching uniformity'(R=1.51). Taking the cases of rural and urban settlements 
separately, the settlement patterns, thus determined are 'approaching uniform' in 
both the cases their 'N-N Index' values are 1.28 and 1.84 respectively with the 
significant state of their respective standard normal variants. 
At block level, spatial patterns of distribution of rural settlements with few 
exceptions are at all 'approaching uniform'. Block wise 'N-N analysis of the 
distribution of urban settlements shows that 7 out of the total 12 blocks of the district 
individually have a settlement pattern of'random but approaching uniform'. 
Table 4.7: Spatial pattern of distance relationships of settlements by rural, 
urban and total breakups in Meerut District, 2001 
s. Particulars Symbols* Settlements No. Used Rural Urban Total 
1 No. of Settlements 
Mean Actual Nearest 
N 613 15 628 
2 Distance(km.) 
Mean Estimated Nearest 
ra 1.16 13.24 1.32 
3 Neighbour Distance (km.) re 0.85 7.12 0.85 
4 Nearest Neighbour Index R 1.28 1.79 1.51 
5 Distribution Pattern AU AU AU 
6 Mean Spacing (km.) S 3.36 14.86 1.82 
* symbols are given in the list of abbreviations 
With the help of 'N-N analysis' various patterns of existing individual 
functions have been identified. It is important to notice that out of the total existing 
6 Nearest Neighbour Scale refers to as 'R' value is calculated as : R—ra/Fg, a n d re=i/2VN/A 
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55 functions, in 38 cases, the settlement pattern are approaching uniform (Table 4.7), 
followed by the pattern random but approaching uniform in case of another 8 
individual functions of the settlements in the district. 
Patterns by Mean-Spacing 
Spacing is one of the most important attributes of rural settlements. It refers 
to the locational arrangements of settlements with respect to one another. In the 
present study the technique as used by E.C. Mather,^ has been employed. The 
spacing refers to the average distance at which the settlements are located and their 
functions distributed. However, Mather's mean spacing has some basic assumptions, 
i.e., it is the distance between two nearest settlements located at the centres of 
equilateral hexagons of equal size and well touched with each other on a geometric 
and homogenous space of equi-distant settlements. The mean spacing technique is 
very much helpful in determining the general pattern of spatial distribution in a given 
areal unit. 
Table 4.9: Levels of Distribution of Functions on the Basis of Mean-Spacing 
Mean-Spacing (S) Functions 
Class Range (km.) Number Percent Name of Function* 
Very High below 5.00 11 20.00 JBS, PRMPC.FHSC, BPO, KR, 
PR, R. Sh., EA, SSS, Imp, Msq. 
High 5.0-9.0 11 20.00 JHS,HS,IC,PM,RM, ASS, AERC, 
MCC.NPC, PRS, VHO 
Medium 9.0-12.0 11 20.00 Disp., OSD, PTO, Ph., RIy, FM, 
CCC, AIC, Bnk., FSS, PRHI 
Low 12.0-18.0 12 21.82 M.St., SETC, PHC, PP, CSS, PPC, 
AIC, VH, PS, BHO, NLTLA, LIS 
Very Low above 18.0 10 18.18 C, PTI, Hosp., FT, OHT, C.St., 
THO, DHO, PL/RR, Cin. 
' Mather, E.G., 'A Linear Distance Map of Farm Population in the US, AAAG, Vol. 34, 1944, pp. 
173-80. 
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Results obtained from the computation of mean spacing (Table 4.8) show that 
settlements are distributed at an average spacing of 1.82 kilometers from each other 
ranging from 1.52 kilometers in Meerut block to 2.63 kilometers in Saroorpur Khurd 
block. Among rural settlements mean spacing in the district is 3.36 kilometers, which 
among block varies between 1.52 kilometers in Meerut block to 5.57 kilometers in 
Hastinapur block. The urban settlements of the district are distributed at mean 
spacing of about 14.86 kilometers 
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The problem of inter and intra-regional disparity has become acute in India. 
The level of development of socio-economic infrastructure reflects the economic as 
well as socio-cultural setup of the region and hence determines the spatial 
organization of the society. There exists a close relationship between the spatial 
distribution of socio-economic facilities and the level of social well-being, because 
uneven distribution of socio-economic facilities creates the functional gap between 
different regions. The present analysis regarding the spatial pattern of socio-
economic facilities is an attempt to examine the importance of socio-economic 
infrastructure for development. 
For equitable or balanced development of any region, there is variety of 
individual infrastructural facilities. Therefore, the interpretation and description is 
necessary in order to achieve an optimal distribution of socio-economic amenities 
and facilities. In the study area there are 56 existing socio-economic facilities. All of 
these have been divided into 13 categories (Table 1) under seven major groups. These 
are (i) educational, (ii) health, (iii) communication, (iv) market, (v) agro-economic, 
(vi) public administration, and (vii) miscellaneous facilities, services and amenities. 
Five out of the given seven facilities have been further sub-divided as, health 
facilities in to medical and sanitary; communication in to postal and transport; agro-
economic in to agronomic, dairy and veterinary and credit; public administration in 
to social justice and security and administrative head quarters; and miscellaneous in 
to religious and recreational facilities. 
Table 5.1: A Scheme of Classification of Existing Socio-Economic Facilities, 
Meerut District, 2001 
Socio-Economic Services /Facil it ies/Amenities 
S. 
No. Major Category and 
Sub-Categories 
1 (a) Educational 
1 Junior Basic School (JBS), 2 Junior High School, 3 High School (HS), 4 
Intermediate College (IC), 
5 College, 6 Professional Training Institute (PTI) 
2 (b) Health 
(i) Medical 
(ii) Sanitary 
7 Private Registered Medical Practitioners' Clinic (PRMP), 8 Public Health Sub-
Centre (PHSC) 9 Dispensary (Disp ), 
10 Medical Stores (M St), 11 Survellienc Education (SETC), 12 Public Health 
Centre (PHC),13 Hospital 
14 Open Surface Draianage(OSD), 15 Pit Tank (PT), 16 Overhead Tank (OHT) 
(c) Communication 
(i) Postal 
(ii) Transport 
(d) Market 
17 Branch Post Office (BPO), 18 Post & Telegraph Office (PTO), 19 Telephone (Ph ) 
20 Kaccha (un-melalled)Road (KR), 21 Pucca (meUlled) Road (PR), 22 Railway 
(RIy ), 23 Petrol Pump (PP) 
24 Retail Shop (R Sh) ,25 Periodic Market (PM), 26 Regulated Market (RM), 27 
Fair's Market (FM) 
5 (e) Agro-Economic 
(i) Agronomic 
(ii) Dairy and 
Veterinary Service 
(ill) Credit 
28 Electricity for Agriculture (EA), 29 Agro-Equipment Repairing Centre (AER), 30 
Agricultural Seed Store (ASS), 
31 Cooperative Seed Store (CSS), 32 Cane Collection Centre (CCC), 33 Plant 
Protection (PP), 34 Cold Store (C St ) 
35 Milk Collection Centre (MCC), 36 Stockman Centre (SC), 37 Artificial 
Insemination Centre (AlC), 
38 Veterinary Hospital (VH)) 
39 Sadhan Sahkari Samiti (SSS), 40 Bank(Bnk),41 Farmer's Service Society (FSS) 
(f) Public Administration 
(i) Social Justice & 
Security 
(ii) Administrative 
Head Quarter 
42 Nyay Panchayat Centre (NPC), 43 Public Rationing Shop (PRS), 
44 Police Station (PS) 
45 Village Development Officer's Head Quarters (VHQ), 46 Block Head Quarters 
(BHQ), 
47 Tehsil Head Quarters (THQ), 48 District Head Quarters (DHQ) 
(g) Miscellaneous 
49 Temple (Tmp ), 50 Mosque (Msq ), 51 Place of Religious & Historical 
(i) Religious Institution Importance (PRHl) 
52 Public Library/Reading Room (PL/RR), 53 News & Leisure Time Literature 
(ii) Recreational Agency (NLTLA), 
54 Leisure Time Sports (LTS), 55 Cmema Talkies (Cm ) 
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EDUCATIONAL FACILITIES 
Education is the qualitative parameter for measuring the level, of socio-
economic development. Education is not only a contributor to development but 
also a product of development and has causal relationship with socio-economic 
development. The education level of any society as whole or a person in particular 
helps to achieve the desired quality of life and also helps in measuring the socio-
economic development. Various studies have been made to increase the level of 
education for the economic development of the developing regions, particularly 
South and Southeast Asia' and Latin America.^ As far as level of educational 
development is concerned more is needed than teaching a large number of people 
to read and write. In the process of formulation of the planning, strategies, not 
only the problems of the investments cost of education, but also the locational 
planning should be considered as one of the most important basis, so that the 
wastage in education can be prevented and maximum benefits may be taken.' 
The spatial pattern of distribution of educational facilities in the district 
include junior basic school (JBS), junior high school (JHS), high school (HS), 
Inter College (IC), degree college and post-graduate college and professional 
training institutions, based on education policy of Utter Pradesh. The distribution 
of educational centres reveal that the frequency distribution of settlements based 
on size of population corresponds to that of the all general settlements of the study 
area. This pattern is followed in case of the distribution of junior basic school, 
1. M.S. Haque, 'Education and Economic Development', Educational Quarterly, Vol. Ill, No.3, Jan. 
1967, p.9. 
2. Robertson, Z.O., 'Education and Economic Development in Latin America: A Quarterly Analysis', 
Inter-Economic Affairs, Vol.28, No. 1, Jan 1974, p 63. 
3. T.W. Schultz, Investment in Education. The Equality Efficiency Quandary, Chicago, 1972, p. 10. 
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senior basic school, high school Inter College (IC) degree college and post-
graduate college and professional training institutions. 
Junior Basic School 
The district has 1560 junior basic school (JBS) located in 608 settlements 
(96.8 percent). Out of these, 302 settlements (46.97 per cent) have a single JBS 
unit. About 22.44 percent JBS units are located in 175 settlements of the district 
in a cluster of two school per cent settlement. Interestingly, only 2.47percent of 
the total settlements have 35.90 percent of the total JBS units (560), averaging 
about 37 units per settlement in urban areas. The distribution of school (JBS) in 
district shows that less than one third of the total JBS comes under the girls' 
category. The independent JBS for girls are lesser in number due to Government's 
Policy of abolishing the separate identity of girls' junior basic school from that of 
the boys' schools. On an average a population of about 1924 persons can be taken 
as the population served per junior basic school (JBS) unit in the district. 
Table 5.2: Distribution of Junior Basic School (JBS) based on cluster 
location among settlements in Meerut district, 2001 
S. No. JBS Cluster 
Settlements JBS Units 
No. Percent (%) No. Percent (%) 
1 Single Unit 302 49.67 302 19.36 
2 Two Units 175 28.78 350 22.44 
3 Three Units 116 19.08 348 22.31 
4 Four Units & more 15 2.47 560 35.90 
Total 608 100.00 1560 100.00 
Source: Office Records, Basic Shiksha Adhikari, Meerut, 2001. 
There are only 20 settlements with the population of less than 200 persons 
have JBS facility in the district. It is reveled from the computed statistics that all 
the settlement having population of more than 2000 persons have JBS facility. 
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Table 5.3: Distribution of educational institutions in Meerut district, 2001 
s. Number of 
No. Type of Institution Institutions* 
1 Junior Basic School (JBS) 1560 
2 Junior High Schools (JHS) 568 
i. Independent 459 
ii. With High School and Intermediate College 109 
3 High School 209 
i. Independent 120 
ii. With Intermediate College 89 
4 Intermediate College 89 
5 Colleges (Degree and Post Graduate) 13 
6 Professional Training Institutions 15** 
Total 2454 
Source: Office Records*, District Inspector of Schools (DIGS), Meerut & Field Study** 2001. 
The population size group of 1000-2000 persons shows the highest 
percentage (46.35 percent) of settlements having JBS facility. The ubiquitous 
pattern of the distribution of junior school is revealed in the district with the 
exception of khadar tract along the eastern part of the district. 
Junior High School 
The prevailing educational system of Uttar Pradesh has three tier 
arrangement of junior high school (JHS) i.e., independent junior high schools, 
with high schools and intermediate colleges, which impart educational facilities 
up to eighth standard. So, the present analysis also includes the high schools and 
intermediate colleges with junior high school. The total number of junior high 
school in the district is 568 out of which 459 schools are independent senior basic 
schools. While 109 junior high schools are with high schools and intermediate 
colleges. There exists a disparity in the distribution of independent junior high 
schools for boys and girls as the distribution of junior high schools for girls are 
poor having 212 JHS units. Average girls' population served by each senior basic 
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schools account for 5284 persons in the study area. The distribution of JHS in the 
district, based on size of population varies from group to group, and 568 JHS 
units are located in 415 settlements, about 63.69 percent belong to the size group 
of population ranging from 2000 to 5000 persons (Table 5.4). Settlements with 
less than 200 persons have no JHS units. The spatial distribution of settlement 
having JHS is approaching uniform with baring few exceptions. The blocks of 
Parikshitgarh, Kharkhaunda, Saroorpur Khurd, Hastinapur and Daurala 
experience a low level of distribution of JHS as well as lower ratio of JHS units to 
per lakh population, where as Meerut block shows highest level of distribution of 
JHS. 
Table 5.4: Percentage distribution of settlements based on size of population 
located with educational facilities in Meerut District, 2001 
Population 
Size-Group 
(Persons) 
All Sett ements Percent Settlements by Facility of 
No. % JBS JHS HS IC DC PTl 
below 200 38 6.05 0.64 0.00 0.00 0.00 0.00 0.00 
200-500 42 6.69 11.86 3.21 0.00 0.00 0.00 0.00 
500-1000 87 13.85 15.65 8.95 4.65 0.00 0.00 0.00 
1000-2000 163 25.96 46.35 18.25 20.41 16.85 0.00 0.00 
2000-5000 241 38.38 21.32 48.69 45.78 27.82 15.38 6.67 
5000-10000 43 6.85 2.78 13.52 17.84 41.32 23.08 13.33 
10000-20000 10 1.58 0.50 2.88 3.79 415.62 7.69 26.67 
20000 & above 4 0.64 0.90 4.50 7.53 8.39 53.85 53.333 
Total Percent 
Total Number 628 
100.00 100.00 100.00 100.00 100.00 100.00 100.00 
608 415 87 57 13 7 
Total No. of 
Institutions 1560 568 209 89 13 15 
Source: Provisional Census (2001) Records of Meerut Region, Meerut. 
Note: Abbreviations used for the names of facilities refer to the list of abbreviations 
High School 
There are 209 high schools in 87 settlements of the district averaging 
14361 persons per high school unit. The intermediate colleges have also the 
facility of high school education. But, no settlement with less than 1000 persons 
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has this facility. Out of the total high school units, about two third are located in the 
settlement ranging from 1000 to 5000 persons. About 20.1 percent schools are 
assigned for girls only. Availability of high schools units per lakh population is 
found to be highest in Sardhana while lowest in Hastinapur followed by Machhra 
and Parikshitgarh blocks. 
In the Khadar tract the distribution of settlement with high schools facility is 
very sparse while in central depression and eastern uplands the distribution of high 
schools location are clustering with few exceptions. The distance relationship of 
functional settlement, having high schools, shows approaching uniform pattern 
indicating 3.1 kilometers as their mean actual nearest neighbour distance. 
Intermediate College 
There are 89 colleges in Meerut district located in 57 settlements Table 5.4. 
Out of these about 20 percent intermediate colleges are for the girls exhibiting shows 
a wide disparity in the distribution of boys and girls institutions. For each 
intermediate college there are 33726 persons on an average. The distributional 
pattern based on size of population shows that no settlement with less than 1000 
persons has the facility of intermediate colleges. On the basic of size of population it 
is observed that the maximum number of settlements with the facility of intermediate 
college falls under the category of population between 5000-10000 persons. 
Differential pattern of the distribution of intermediate college has been 
observed in the district (Map 11). Most of the settlements with intermediate college 
facility are well connected either by road or rail. The approaching uniform locational 
pattern has been observed in the district of all the settlements with intermediate 
college units. Their mean actual nearest neighbour distance is observed as 5.04 
kilometers. 
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SPATIAL DISTRIBUTION OF EDUCATIONAL FACILITIES 
MEERUT DISTRICT, 2001 
JBS 
Kilometers 
JHS 
Kilometers 
Kilometers Kilometers 
Col. PTI 
Kilometers Kiometers 
Existing Locations + Proposed Locations 
Map 
95 
VO 
Colleges 
Thirteen colleges are affiliated to Chaudhary Charan Singh University, 
Meerut. Ten colleges are located in urban areas and rests of 3 are located in rural 
areas. Out of them 7 are located in Meerut city, two in Mawana and one in Sardhana 
Municipal Area (urban areas) while 3 colleges are located in each of the respective 
administrative blocks such as Saroorpur Khurd, Machhra and Rohta. Tehsil wise 
distribution of colleges shows that Meerut tehsil tops the list with 8 colleges, while 
Mawana and Sardhana account 3 and 2 colleges respectively. The distributional 
pattern of colleges in Meerut district is quite uneven, showing random but 
approaching towards uniform distribution with actual nearest neighbour distance is 
16.91 kilometers. Each college serves to the population of 230895 persons, and the 
availability of colleges per lakh population comes to 0.4 unit. 
Professional Training Institute 
Professional training institutes comprises of training schools of educational, 
industrial, technical, business and clerical proficiency courses etc. the Meerut district 
has two polytechnic, two industrial training institutes one teachers training centre, 
and many private institutes like business administration, pharmacy, computer, and 
typing/steno-graphy offering different courses in major towns of the district. 
HEALTH FACILITIES 
The WHO introduced the concept of health as complete physical, mental and 
social well-being and not merely the absence of diseases or infirmity. Health 
development considered as a viable strategy for development planning to pursue as 
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part of the effort to improve the quality of life of all the people." Social well-being of 
the people living in the region is reflected by the availability of health care facilities 
in that region. In the present analysis the health care facilities have been divided into 
two categories i.e. (i) medical and (ii) sanitary facilities. Not only the availability of 
health care facilities is important for measuring the socio-economic development but 
more important is the fact that distributional pattern of these facilities affect the 
social well-being of the people living in areas which are not accessible to the people. 
Government health organizations are engaged to provide these facilities to the 
masses, but the major emphasis has been laid in urban areas only, efforts are yet to 
be made in the rural areas where more than two thirds of the population resides. The 
provision of medical services is of great importance in developing and utilization of 
resources leading to the development in socio-economic, politico-cultural spheres of 
life of human beings. 
Medical Facilities 
Medical Facilities available in Meerut district are those which are provided 
by Private Registered Medical Practitioners, public health sub-centers, dispensaries, 
medical stores, public health centers, MCW, SETC and hospital etc. Figure ~ shows 
that the distribution of medical facilities based on population does not correspond to 
that of all the settlements of the district. 
Private Registered Medical Practitioner's Clinic (PRMPC) 
PRMP's clinic facility has wide spread distributions in rural as well as in 
urban areas. This facility is easily available for the general public. There are 1021 
PRMP clinic in the Meerut District, located in 402 settlements (Table 5.5), serving 
4. Misra, O.P., (et al.), 'Planning for Social Infrastructure: A Case Study of Tehsil Colonel Ganj, 
Disst. Gonda', U.P., Geographical Review of India, Vol. 53, No. 3, Sept. 1991, p.40. 
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an average population of 2940 persons per clinic. The distribution of RMPC clinic 
shows a great variation between rural and urban areas as 82.1 percent RMPC are 
located in rural areas covering 96.27 percent of total settlements. Most of the 
Medical Practitioners serving the rural population are quacks, under qualified and 
ill equipped, whereas those in urban areas are well qualified and well-equipped. 
Besides, the governmental medical care facilities are also available in urban areas. 
The spatial pattern of the distribution of RMP' clinic units exhibit uniform 
pattern. In few areas which are either due agrarian or problematic for inhabitation, 
the distribution of the RMP clinic is sparse. The locational analysis of RMPC's 
shows an approaching uniform pattern, with nearest neighbor distance of 1.53 
kilometers. 
Table 5.6 * r. Distribution of Private Registered Medical Practitioner's 
Clinics (PRMPC) among rural and urban settlements in 
Meerut district, 2001 
Settlement 
Type 
Settlements Located with PRMPC PRMPC Units 
No. % No. % 
Rural 387 96.27 839 82.17 
Urban 15 3.73 182 17.83 
Total 402 100.00 1021 100.00 
Source: Field Study 2001. 
Public Health Sub-Centers 
Primary health sub-centres are located in the villages below the level of 
block head-quarter's settlement. These units serve the problems related to the 
maternity and child welfare, and family planning. In the district 274 sub-centers 
are located in 261 settlements (Table 5.6) each sub-center serves to the population 
of 10954 persons per sub-center in the district. Settlements with less than 500 
persons have no public health sub-centre. The uneven distribution of public health 
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sub-centers is found in the study area. The actual nearest neighbour distance of 
public health sub-centers is 2.31 kilometers. 
Dispensaries 
There are 77 dispensaries located in study region. Each dispensary is on an 
average serves 38982 persons. No dispensary is located in the settlements, under 
the size of population of less than 500 persons. More than 70 percent of the 
settlements with dispensary lie in the size of population ranging from 1000 to 
10000 persons. The spatial distribution of settlements located with dispensary 
shows an approaching towards random pattern which accounts their mean actual 
nearest neighbour distance is 3.23 kilometers in the distance. 
Medical Stores 
About 197 medical stores are located in 26 settlements including all the 15 
urban centers of the district, serving an average population of 30944 personas. No 
settlement with less than 1000 person has the facility of medical store. All the 
urban centers have clusters of medical stores with few exceptions. The spatial 
distribution of medical stores shows an approaching uniform pattern with mean 
actual nearest neighbour distance is 7.57 kilometers. 
Surveillance Education Treatment Centre (SETC) 
Government of India has established many SETC units in different district 
in order to create the awakening among the public about the severe infection 
diseases and for their proper treatment and prevention. There, only 15 SETC units 
located in 15 settlements serving an average population of 200109 persons. The 
spatial pattern of the distribution of SETC units shows an approaching uniform 
pattern indicating 8.63 kilometers as mean actual nearest neighbour distance. 
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Primary Health Centre 
Primary health centres are the units of health department which acts both 
as treatment and administrative units. In the district, there are 12 Primary health 
centres located one at each of the 12 blocks of the district. The spatial distribution 
of health centres show an approaching uniform pattern measuring 11.13 
kilometers as the means actual nearest neighbour distance among the health centre 
settlements. 
Hospital 
In the district 27 hospitals are located in 21 settlements, recording high 
order of health care services and facilities. All the hospitals are located in major 
settlements. No hospital is located in the settlements having population less than 
2000 persons. The spatial distribution of hospital locations among settlements 
shows a random but approaching uniform pattern showing 13.09 kilometers as 
mean actual nearest neighbour distance and 21.22 kilometers as mean spacing. 
Sanitary Facilities 
Sanitary facilities mainly refer to the sewage and garbage disposal systems 
of the cities (settlements) in general and this facility has been the function of the 
urban health activities. The disposal of night soil and sludge water through 
underground sewage line system is one of the modem means. This facility is not 
common to all urban centres but very few centre like Meerut city itself posses this 
facility. In this regard no satisfactory progress is being extended by the 
government to not only in Meerut district but also the whole state of Uttar Pradesh 
where only one tenth of towns are facilitated wholly or partially. Beside sewer 
system, two other systems for sewage disposal are common in most of the towns 
of the district, (i) open surface drainage and (ii) pit tank system. The open 
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drainage system is prevalent in 24 settlements of the district including 14 large 
size of settlements. The pit tank facility is prevalent in only 12 towns of the 
district. The facility of tap water is available in only 15 towns of the district, 
because these towns have the facility of overhead tanks. Distribution pattern of 
settlements based on size of population having the provision of open surface 
drainage, pit tank and overhead tank does not correspond to that of all the 
settlements of the district. It means there is uneven distribution of sanitary 
facilities found in the study area. 
COMMUNICATION FACILITIES 
Communication facilities include roads, railways, shipping, 
aviation, post and telegraph at one hand and mass communication, institutional 
communication and face to face communication on the other. The former may be 
categorized as physical and later as human communication. Communication 
activities involve the movement of man, material and ideas from one place to 
another, irrespective of region. Better access to Communication facilities, leads to 
socio-economic development and locational specialization. The development of 
Communication introduces an element of dynamism in the study of locational 
patterns. On the basis of the location aspects, the available communication 
facilities of the district may be classified into two categories (i) postal and (ii) 
transport services, for the spatial analysis. 
Postal Services 
Generally postal services facilities are controlled by public sector. The 
major task of postal services is to deliver the private or public messages of various 
nature from one place to another. On the basis of available postal establishment 
and their nature, in the present study, branch post offices, post and telegraph 
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offices, and telephone services have been taken into account as the main 
establishments providing postal services to the population of the district. The 
private sector postal service (courier) has not been taken into consideration 
because of its changing nature and they are not permanent to provide the services. 
Moreover, their main area of operation lies in urban areas. The growing 
information and technology sector has also revolutionized like the electronic mail 
(e-mail) as better, quicker and cheaper mode of communication, but the masses 
are illiterate and ignorant about the use of computer, so this means of 
communication is not accessible to common people. 
Branch Post Office 
There are 248 independent branch post offices in the district, located in 
245 different settlements. As per system of postal services, a post and telegraph 
office in addition to its higher order of postal services renders all those services 
that are provided by an-independent branch postal office. Hence by adding the 
number of post and telegraph offices to that of branch post offices, the total 
number of branch post offices in the district has 248 units, which are located in 
245 settlements, serving an average size of area and population of 10.33 sq. 
kilometers and 12103 persons respectively. The level of distribution of branch 
post offices units provides service to an area of 20.2 sq. kilometers per branch 
post office unit. But in terms of the size of population it is lower than the national 
average of 2737 persons per branch post offices. Fig.5.3 shows that the pattern of 
size and population size served by each branch post office does not indicate a 
state of uniform distribution. 
The frequency pattern and distribution of settlements by their size of 
population having the location of branch post offices facility does not correspond 
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to that of all the settlements of the district (Fig 5.3a). The spatial distribution of 
settlements having location of the facility of branch post offices reveals that the 
eastern part of the district has sparse distribution (Map 15). The above said pattern 
has been revealed in the eastern part due to the fact that the area contains a large 
number of small settlements with thinly populated region of the khadar tract. The 
spatial distribution pattern shows an approaching uniform pattern of distribution of 
the settlements having branch post offices facility with actual nearest neighbour 
distance of 2.01 kilometers and means spacing of 5.29 kilometers. A high level of 
concentration of branch post offices facility is observed in central and western part 
of the district, where some densely populated settlements are located. 
Table 5.7: The percentage distribution of settlements based on size of population 
located with Communication Facilities, Meerut District, 2001 
Population 
Size-Group 
(Persons) 
All 
Settlements Percent Settlements by Communication Facilities* 
No. % Postal Facilities Transport Facilities 
BPO PTO Ph. KR PR Rly. PP 
below 200 38 6.05 0.00 0.00 0.00 2.90 3.10 1.85 0.00 
200-500 42 6.69 1.21 0.00 0.00 9.24 9.50 10.25 0.00 
500-1000 87 13.85 4.84 2.53 2.15 24.51 18.80 24.46 0.00 
1000-2000 163 25.96 25.40 7.59 8.30 35.40 37.54 37.12 0.00 
2000-5000 241 38.38 54.03 31.65 25.80 21.25 21.44 17.22 6.67 
5000-10000 43 6.85 11.69 43.04 41.10 3.87 5.90 3.39 28.89 
10000-20000 10 1.59 0.81 6.33 6.15 1.03 1.62 0.50 11.11 
20000 & above 4 0.64 2.02 8.86 16.50 1.80 2.10 5.21 53.33 
Total Percent 
Total Number 628 
100.00 100.00 
245 
100.00 
51 
100.00 
459 
100.00 
373 
100.00 
548 
100.00 
26 
100.00 
17 
Total Establishment Units | - - 248 79 48615 - - - 45 
Source: Compiled from the Official Records of Census office, Meerut Region, Meerut & Statistical Book, Meemt, 2001 
• symbols used refer to the list o f abbreviations 
Post and Telegraph Office 
There are only 79 post and telegraph office units located in 51 settlements 
(Table 5.7) serving an average population of 37995 persons in the district. Out of 
these post and telegraph office units (65.62 per cent) that are located in the 15 
towns of the district. The pattern of frequency distribution of post and telegraph 
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office settlements based on the size of population nearly corresponds to that of all 
settlements of the district. The locational distribution of post and telegraph office 
settlements show an approaching uniform pattern determining 4.89 kilometers and 
7.98 kilometers as their actual nearest neighbour distance and mean spacing 
respectively. The central and eastern part of the district consisting of Meerut, 
Sardhana and Jani Khurd blocks show a high level of distribution. 
Telephone Facility 
The 459 settlements in the district including the 15 towns have the 
telephone facility. Out of the total 48615 connections installed in the district 
(Table 5.8), only 589 connections are available in rural areas. Out of the total 
telephone connections 90.7 percent have been given to private users, while 9.3 
percent are owned by the central and state government. The frequency distribution 
of settlements having the telephone facility under the size of population of more 
than 10000 persons nearly corresponds (Fig 5.3a) to that of all the settlements of 
the district. The spatial distribution of settlements having phone facility shows an 
approaching uniform pattern determining 5.07 kilometers as their mean actual 
nearest neighbour distance. 
Table 5.8: Distribution of the postal and communication (PC) facilities in 
Meerut District, 2001 
s. 
NO. Postal Facility 
Settlements Located with PC No. of Units of PC 
Rural Urban Total Rural Urban Total 
1 
Branch Post Office 
(Independent) 184 0 184 184 184 
2 BPO Facility in PTO 64 15 79 22 42 64 
3 Total BPOs 233 15 248 233 15 248 
4 Total PTOs 64 15 79 22 42 64 
Source: Office of the Supdtt. of Post and Telegraph, Meerut. 
Transport Facilities 
The development of transport network introduces an element of dynamism 
and mobility in the study of locational structures and patterns of socio-economic 
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facilities.^ An optimal spatial organization of transport facilities plays an 
important role in the process of balanced regional development.® So, the overall 
development depends on, how efficient transport is there? The existing pattern of 
spatial distribution of transport facilities depends on existing kachcha roads (un-
metalled), pucca (metalled) roads, railways. Petrol pump is also one of the 
facilities depends upon the levels of the transport development, which 
significantly visible in the district. The numeral pattern of distribution of the 
existing transport facilities shows that the percent frequency distribution of 
population size group wise classification of settlements having railways and petrol 
pumps facilities do not correspond to all the settlements of the district (Fig.5.3b). 
Kachcha Road 
There are 59.24 percent settlements are linked by kachcha road in the 
district. The spatial pattern of distribution of settlements with regard to kachcha 
road linkage exhibits ubiquitous distribution with few exceptions, throughout the 
region (Map 15). The locational analysis of the settlements having kachcha road 
shows an approaching uniform pattern measuring 1.1 kilometers as their mean 
actual nearest neighbour distance, whereas the blocks like Saroorpur Khurd, 
Machhra and Rohta have high level of distribution. 
Pucca Road 
About 87.26 percent i.e., 548 settlements of the district are linked by 
pucca road (Table 5.7). The spatial pattern of distribution of settlements having 
pucca road facility shows a random pattern recording 1.16 kilometers as their 
mean actual nearest-neighbour distance in the district (Map 15). While in the 
blocks of the district, the pucca road facility shows a high level of distribution in 
general and in the blocks of Meerut, Daurala, Mawana and Jain Khurd 
particularly. 
5 Hodder, B,W., Economic Geography, Methuen and Co. Ltd., 1974, p. 153. 
6. Sharma, R.C., Regional Planning for Social Development, Criterion Pub., 1989. pl33. 
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Railways 
Out of the total 628 settlements only 26 settlements are there in the district 
which is connected with railways. The spatial pattern of distribution of 
settlements with rail facility show random pattern with mean actual nearest 
neighbour distance as 1.67 kilometers and mean spacing as 8.83 kilometers. 
Petrol Pumps 
There are only 45 petrol pumps in the district located in 17 settlements 
(Table 5.7). The spatial distribution of settlements with petrol pumps shows an 
irregular pattern (Map 15). Whereas their, distance relationship shows 10.51 
kilometers as their mean actual nearest neighbour distance. With few exceptions 
the blocks which have no rail network exhibit a high level of the distribution (Fig. 
5.3b) of petrol pumps facility in the district. 
Transport Patterns 
There is a symbiotic relationship between the level of transport 
development and the process of urban and industrial growth and the concomitant 
process of cultural change and interaction in a particular region or a country.' The 
pattern of transport of a region deal with its nature of the existing transport 
network, transport route accessibility and traffic flows. The rail and road network 
are the general phenomena that reflects the characteristics pattern of transport 
infrastructure, dealing with the layout, nodality and density of the route network. 
The road density refers to the relationship between the road network and the area 
or population of the corresponding region. The transport route accessibility help 
in identifying the spatial level of transport facilities,® while the traffic flow deal 
with the various aspects of means and magnitude of the movement of man and 
7. Jordon, G.T. and Rowntree, L., The Human Mosaic: A Thematic Introduction to Cultural 
Geography. Harper & Row Publishers, New York, 1982, p. 383. 
8. David, N., 'Some Aspects of Rail Community Network in London and Paris', The 
Geographical Review, Vol. 49, No. 2, April 1959, p.l53. 
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goods within the framework of inter and intra-regional perspective. So, the pattern 
of transport development has a direct bearing on the development of any region. 
TRANSPORT NETWORK 
Accessibility 
About 50 percent of the settlements (313) are located within the range of 
man by rail or road facilities. Table 5.9 shows that 83.2 percent settlements of the 
district are accessible by rail and road within a distance of less than 3 kilometers. 
It has also been found that only about 8.8 percent (70 settlements) settlements are 
located beyond 5 kilometers either from railway station or rail-road-route. The 
frequency distribution pattern of settlements by an equal interval of one kilometer 
the zones of rail road accessibility very nearly correspond to that of the covered 
settlement by them. The maximum range of rail accessibility reaches up to a 
distance of 13 kilometers observed in khadar tract, covering the western parts of 
Hastinapur and Parikshitgarh blocks. Conclusively, it can be said that unlike road 
network, the existing pattern of rail network is neither rational nor adequate for an 
optimal spatial organization of transport facilities. 
MARKET FACILITIES 
Markets are those viable locations, where exchange of different 
commodities take place, dealing with the movement of man. The spatial 
organization of market facilities is one of the major factors in the regional 
development. Market centre emerge only after goods begin to move to consumers 
in exchange system surpassing the limits of the household or the immediate social 
group.' Based on size and functional nature, the markets are of four types in 
Indian context, viz., (i) regulated market, (ii) weekly markets (iii) fair markets, 
9. Berry, B.J.L., Geography of Market Centre and Retail Distribution. Prentice Hall, 
Englewood, Cliff., 1967, p. 106 
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and (iv) independent isolated regular retail shop. The numeral distribution of 
settlements having market facilities reveals that the percent frequency distribution 
of settlements located with only retail shop facility corresponds to that of all the 
settlements of the district. 
Table 5.9: Distribution of settlements and their Spatial Coverage under rail-
Road Accessibility in Meerut District, 2001 
Range of Area Area Percent No. of Percent Percent 
Accessibility Coverage percent to Cumulative Settlements Settlements Cumulative 
(km.) (sq. km.) Total Frequency Covered to Total Frequency 
0-1 1315.3 51.30 51.3 313 49.84 
1-2 794.2 30.98 82.27 209 33.28 83.12 
2-3 291.8 11.38 93.65 65 10.35 93.47 
3-4 119.3 4.65 98.31 26 4.14 97.61 
4-5 28.7 1.12 99.43 12 1.91 99.52 
5-6 11.6 0.45 99.88 3 0.48 100 
6-7 3.1 0.12 100 0 0.00 
Total 2564 100.00 628 100.00 
Source: District Statistical Book, Meerut, 2001. 
Table 5,10: Spatial Coverage under rail accessibility by zones in Meerut 
District, 2001 
Accessibility 
Range (km.) 
Spatial Coverage 
Area (sq. km.) Percent 
0-3 997.54 38.91 
3-6 789.36 30.79 
6-9 433.28 16.90 
9-12 263.92 10.29 
12-15 79.9 3.12 
Total 2564 100.00 
Source: District Statistical Book, Meerut, 2001. 
Table 5.11: Number of Bus frequency and the number of road routes by the 
level of Traffic Flow, Meerut District, 2001 
Level of 
Traffic Flow 
Bus Frequency 
per day 
No. of Road Routes with the level of Traffic Flow 
Number Percent 
Very High 40 & above 11 18.03 
High 30-40 14 22.95 
Medium 20-30 8 13.11 
Low 20-0ct 15 21.31 
Very Low below 10 13 24.59 
Total 61 100.00 
Source: District Statistical Book, Meerut, 2001. 
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The regulated markets, generally, are found in the urban centres dealing 
with the functioning of retail or whole sale systems (Map 17). It is important to 
note that the location and evolution of the market centres have not followed the 
facilities of goods imports connectivity and sound resource base, however, they 
affect very little. The characteristics of weekly and fair market differ to each 
other, but both are periodic markets. Weekly markets are those markets, which are 
held once, twice, or thrice a week and where local traders assemble altogether for 
retail trading. Fairs are occasional markets, held once or twice in a month or a 
year at the place, which are either sacred or culturally important. The ordinary 
basic needs of day are fulfilled by isolated retail shops of the villages, and hence 
are important for villagers. 
Retail Shop 
The retail shop facility is fairly widespread in the district as there are 621 
settlements (98.9 percent) including 15 urban centres, which have the facility of 
independent retail shop (Table 5.12) serving an average population of 112 person 
per shop. Out of the total 70336 units of retail shops distributed in the district, 
about 30 percent are located in villages. The spatial distribution of retail shop in 
the district shows an approaching uniform pattern (Map 17) with actual nearest 
neighbour distance of 1.03 kilometers the western part of the district comprising 
the blocks of Hastinapur and Machhra shows the low level of distribution. 
Periodic Markets 
For the present analysis, weekly markets have been taken into the category 
of periodic markets. There are 87 periodic markets held in 78 different settlements 
of the district Table 5.13. The periodic markets are also termed as haat or painth. 
In 79 of these settlements single day weekly markets are held. Only seven 
120 
settlements have bi-day weekly market. There are only two settlements in the 
district where a three day weekly market is held. 
Table 5.12: The percentage distribution of settlements based on size of 
population located with Market facilities, Meerut district, 2001 
Population 
Size-Group 
(Persons) 
All Settlements Percent Settlements by Market Facility of 
No. % R. Sh. PM RM FM 
below 200 38 6.05 3.87 0.00 0.00 0.00 
200-500 42 6.69 9.90 0.00 0.00 0.00 
500-1000 87 13.85 28.21 2.30 1.50 14.29 
1000-2000 163 25.96 36.54 12.64 5.20 17.86 
2000-5000 241 38,38 17.24 54.02 46.57 26.79 
5000-10000 43 6.85 2.41 26.44 35.13 16.07 
10000-20000 10 1.59 0.30 3.45 2.94 5.36 
20000 & above 4 0.64 1.53 1.15 8.66 19.64 
Total Percent 
Total Number 628 
100.00 100.00 
621 
100.00 
78 
100.00 
64 
100.00 
39 
Total 
Shops*/Markets*» 70336* 87*» 12160* 56*» 
Source: Compiled from the Official Records of Census office, 
'symbols used refer to the list of abbreviations 
Meerut Region, Meerut & Statistical Book, Meerut, 2001 
A notable feature is that each periodic market in its evolution has 
etymological relevance to be held on a particular day of the week. It is revealed 
from the available data that the settlements with Muslim majority of population 
having periodic markets, held weekly on Friday, providing most convenient 
opportunity to Muslim for meeting together at the time of Friday prayer. On the 
other hand, most of the weekly markets in the settlements with a majority of 
Hindu population are held on one of the three days namely, Tuesday, Thursday, 
and Saturday, because, these days are considered as ritualistic important for 
Hindus. Based on weekdays, the frequency of periodic markets has been observed 
as maximum on Saturday and minimum on Wednesday (Table 5.14). No definite 
pattern is found in the distribution of markets held on each day of the week. 
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Table 5.13: Number of settlements and markets by frequency of Periodic 
Markets held per week, Meerut district, 2001 
Type of Settlement by 
Frequency of PM per week 
Number of PM 
Settlements 
Number of PM 
Markets held 
Single DayPM 69 72 
Two DayPM 7 10 
Three DayPM 2 5 
Total 78 87 
Source: Official Records of Mandi Samit Meerut,and Field Study 2001. 
The spatial distribution of periodic marlcet settlements does not show 
uniform pattern in the district (Map 17). In the central part and eastern part of the 
district the distribution of periodic market is uniform barring few exceptions, as 
compared to western part where it is distributed sparsely, because the distribution 
of settlement in western part is also sparse. Among blocks the level of distribution 
of periodic markets by functional gravity per 100 settlements Parikshitgarh, 
Hastianpur and Rohta attain high level (Map 18) due to the fact that these blocks 
have large size villages, with high potential of agricultural produce. 
Table 5.14: Number of periodic markets held per day of the week, 
Meerut district, 2001 
Week Day 
Periodic Market 
Number Percent 
Monday 11 12.64 
Tuesday 13 14.94 
Wednesday 15 17.24 
Thursday 10 11.49 
Friday 18 20.69 
Saturday 12 13.79 
Sunday 8 9.20 
Total 87 100.00 
Source: Official Records of Mandi Samil Meerut,and Field Study 2001. 
Regulated Market 
There are 44 regulated markets, serving an average population of 46900 
persons per market centre. About 46.88 of the total regulated markets have their 
size of less than 20 shops each. While about 20.3] percent regulated markets 
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centres of the district contain a size of more than 50 shops each. Out of the total 
regulated markets only few are the registered markets under the Market 
Regulation Act of the Government and rest of the centres are rural in nature. 
Table 5.15: Settlements of Regulated Markets (RM) based on number of 
Shops, Meerut district, 2001 
No. of Shops No. of RM Settlements Percent to Total 
below 20 30 46.88 
20-30 11 17.19 
30-40 7 10.94 
40-50 3 4.69 
50 & above 13 20.31 
Total 64 100.00 
Source: Field Study, 2001. 
The frequency pattern of distribution of regulated markets based on size of 
population does not correspond to that of all the settlements of the district. No 
settlement with less than 500 persons has this facility. The spatial distribution of 
regulated markets settlement does not show a uniform pattern in the district. The 
actual nearest neighbour distance is recorded as 3.98 kilometers. The south central 
part and eastern part show low level of distribution of regulated markets because 
the major towns are located in this area. The differential pattern of distribution is 
revealed from the Map 17, as some blocks have few regulated markets. 
Fair Markets 
There are 16 types of fairs held at 56 places. With few exceptions, all the 
fairs held in the district are based on religious rituals. The fairs include the 
agricultural, socio-cultural and industrial locally called as numaish (exhibition) or 
mela e.g. Nanchandi, Shivratri fair and Dussehra (Ramlila) fair Amongst them 
numaish is the most important fair of the district held at Meerut city which attract 
the population of more than 5 lakh persons and proves to be a special markets 
involving heavy amount of sales and purchase and strong base for different 
agricultural and industrial product to the masses. 
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Table 5.16: Distribution of Fairs and fair-places by simultaneously held 
Fair frequency, Meerut District, 2001 
S. No. Fair held simultaneously at No. of Fairs No. of Fair's Places 
1 One Place 9 9 
2 Two Places 1 2 
3 Three Places 1 3 
4 Four Places 1 4 
5 Five Places 1 5 
6 Eight Places I 8 
7 Twelve Places 1 12 
8 Thirteen Places 1 13 
Total 16 56 
Source: Field Study, 2001 
The frequency distribution of fair settlements based on the size of 
population does not correspond to that of all the settlements. The spatial 
distribution of such settlements shows an approaching uniform pattern with mean 
actual nearest neighbour distance is 6.29 kilometers. 
There exists a close a relationship between socio-economic conditions and 
agriculture development. For an effective regional plan, the spatial arr<ingement or 
organization should be an optimal location either at local or at national level. The 
regional development not only boasts of agriculture development but also the 
spatial organization of facilities. In the present analysis, the agro-economic 
facilities have been sub-divided into 3 categories of (i) agronomic, (ii) veterinary 
and dairying and (iii) credit facilities. 
AGRO-ECONOMIC FACILITIES 
Agronomic Facilities 
The agronomic facilities include the electricity for agriculture, agro-
equipment repairing centres, agriculture and cooperative seed stores, cane 
collection centre and plant protection centres and cold storages as per their pattern 
of existing spatial distribution in the district. Table 5.17 shows that among all 
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settlements, the frequency distribution patterns of settlements based on size of 
population having the location of facility of electricity for agriculture agro-
equipment repairing centres, or the agricultural seed stores, corresponds to that of 
all the settlements of the district. It is also evident that the district does not attain 
an optimal spatial organization of agronomic service facilities. 
Electricity for Agriculture 
Agriculture is still, the backbone of Indian economy. For agricultural 
development electricity plays an important role. The district shows a high level 
electric consumption for agriculture use, especially for irrigation. Out of total 628 
settlements including 15 urban centres, ail the settlements (100 percent) have 
electricity connections. The spatial pattern of distribution of electrified 
settlements shows a uniform distribution. The analysis shows a approaching 
uniform pattern of distribution with their mean actual nearest neighbour distance 
as 1.3 kilometers. 
Agro-Equipment Repairing Centres 
With the diffusion of innovations in agriculture, use of modem 
implements has increased leading to the need for agro-equipment repairing 
centres in the district. This facility has become a common need in the district. 
There are 125 AER centre in the district located within 42 settlements showing an 
average distribution of AER per 5 settlements. It has been observed during the 
field survey that the existing AER centres are of very standard except to few 
centres in urban areas. 
The spatial distribution of settlements located with AER facility does not 
show a uniform pattern and indicate mean actual nearest neighbour distance as 
3.01 kilometers among the functional settlements. Further, analysis shows that 
128 
in (U 
u 
B 
o e 
o 
u 
W k 
M < 
•a 
s 
o 
e 
"s a . o a 
N 
B 
O 
T3 
<« « .o 
c 
E V 
tfi 
a 
s 
JS 
p 
« -OX) u 
« 'C 
u V V 
ITi 
« 
H 
§ 
P c ra ft o 
§• S c2i 
0- ^ 
VO 
OS 
o 
<•0 
o 
I s 
o cs o oo — r4 
2 
o 
§ 2 
o 
2 H 
5 S 
o o o a^  
2 ^ 
o oo O <N — VO 
00 
- 8 fS 
2 
SJ 
S 
s oo 
u .2 
£2 
j6 
S 
w 
2 
o\ <N 
most of the AER centres are located in settlements which are connected with 
major roads and railways, in the district (Map 19a). 
Agriculture Seed Store 
Table 5.17 shows that there are 195 agricultural seed stores in the district. 
The spatial pattern of distribution of settlements having the seed stores seems to 
be an approaching uniform (Fig 5.5a), measuring a mean actual nearest neighbour 
distance of 4.39 kilometers. The blocks lying in central and north western part 
attain a high level of distribution of agricultural seed stores at the rate of per 
hundred settlements, owing to the fact that these blocks are very little fertile and 
productive, and the blocks lying in khadar tract possessing a very few number of 
agricultural seed stores. 
Co-operative Seed Stores 
Co-operative Seed stores are those which provide services to its members 
only. The member farmers get the available agricultural inputs on credit basic. 
Only 16 Co-operative Seed stores are there in the district located in 16 settlements 
serving an average of 39 settlements per unit of the district. The spatial pattern of 
distribution of Co-operative Seed stores is approaching uniform with few 
exceptions. The actual nearest neighbour distance is 8.84 kilometers. The blocks 
Mawana, Hastinapur, Jani Khurd and Meerut attain a high level of distribution 
(Map 19a). 
Cane Collection Centre 
There are 23 cane collection centres in the district (Table 5.17) each 
located in one individual settlement showing an average of 27 settlements per 
cane collection centre. The spatial pattern of distribution of the settlements having 
area cane collection centres is observed as random but approaching uniform 
130 
Fig 5.5 (a) 
AGRONOMIC FACILITIES, MEERUT DISTRICT, 2001 
Cumulative Frequency of All Settlements and Settlements with 
Agronomic Facilities 
SzatfRfifeficr 
/ / / / / / / / 
SscfFtpii^ 
131 
AGRONOMIC FACILITIES, MEERUT DISTRICT, 2001 
Cumulative Frequency of All Settlements and Settlements with 
Agronomic Facilities 
tnoD 
SscfRpfefol 
showing an average actual nearest neighbour of 4.78 kilometers. The Machhra, 
Parikshitgarh, and Saroorpur Khurd blocks show a high level of distribution of 
cane collection centres, because of being the areas distance from the location of 
existing mills and high level of sugar cane production. Those areas which are 
having no sugar cane collection centres, show very poor share of area under 
sugarcane production. The average yield was recorded as 647.92 quintal per 
hectare in 1999-2000. 
Plant Protection Centre 
Plant protection centre provides material and services to farmers. There 
are 43 Plant protection centre located only in 15 settlements of the district (Table 
5.17), serving an average number of about 14 settlements per unit. No settlements 
with a population of less than 1000 persons have the location of plant protection 
centre. The spatial distribution of the settlements having the location of Plant 
protection centre reveals a sparsely distributed; approaching uniform pattern with 
mean actual nearest neighbour distance is 8.01 kilometers and mean spacing is 
14.84 kilometers among all the functional settlements. The block lying in khadar 
tract have a low level of distribution of the settlements with Plant protection 
centres. 
Cold Storage Facility 
There are 44 cold storage in the district, which reflects the level of 
development of agriculture. The distribution pattern of cold storage facility shows 
that all the tehsils of the district and the blocks like, Sardhana, Mawana, Daurala, 
Meerut, Machhra, Jani Kurd and Kharkhanuda have the cold storage facility 
whereas rest of the 5 blocks do not have the same facility. Among urban centres 
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Mawana, Sardhna, Lavad, Daurala, Jani Khurd and Meerut have the cold storage 
facility. The spatial distribution of settlements with cold storage facilities shows 
an approaching uniform patter with an actual means nearest neighbour distance of 
12.81 kilometers and mean spacing is 20.11 kilometers. 
Dairy and Veterinary Services 
Meerut is one of the agriculturally advanced district of Uttar Pradesh lies 
under the limits of National Capital Region. It offers a wide scope for dairy and 
veterinary services as well as animal husbandry. The dairying and veterinary 
services include the milk collection centres, stockman centres and artificial 
insemination services, and veterinary hospital facilities. The frequency 
distribution of settlements based on size of population having the location of milk 
collection centres and stock man centres nearly correspond to that of all 
settlements of the district (Fig.5.5c & d) as compared to that of the artificial 
insemination centres and Veterinary hospitals in the district. 
Milk Collection Centres 
There are 87 milk collection centres located in 87 settlements of the 
district (Table 5.17). As the district is a part of National Capital Region it offers 
great opportunities for flourishing the industry, because of availability of market 
centres. The government of Uttar Pradesh had attempted to develop the Milk 
Shade Compact Area project in association with Milk Production Cooperation 
Units of the district and other districts of Uttar Pradesh. The spatial distribution of 
settlements having milk collection centres is not uniform in the district as a major 
chunk of these centres is located in Meerut tahsil alone. Most of the blocks lying 
in the western part of the district experience a high level of distribution of milk 
collection centres as per hundred settlements. 
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Stockman Centres 
There are about 59 stockman centres, located in 59 settlements, including 
15 urban centres. About two thirds of the total stockman centres are located in the 
settlements of population size ranging between 2000 to 10000 persons. The 
spatial pattern of distribution of the settlements having this facility is approaching 
uniform with actual nearest neighbour distance and mean spacing of 4.98 
kilometers and 7.89 kilometers respectively. 
Artificial Insemination Centres 
There are 28 artificial insemination centres located in 23 settlements, 
including 15 urban centres. Only 10 artificial insemination centres are located in 
rural areas, while rest of 18 in urban areas. There has been a tremendous increase 
of artificial insemination centres during 1991-2001 as it was 4 units in 1991 
which rose to 28 units in 2001. There are 76 artificial insemination sub-centres, 
all are located in rural areas, the increase in number of centres is owing to the fact 
that IRDP (Integrated Rural Development Programme) has been implemented in 
this region in 1980s, the spatial distribution of settlements having this facility 
shows random pattern, with an actual mean nearest neighbour distance 5.93 
kilometers and 10.62 kilometers respectively. 
Veterinary Hospital 
Table 5.17 shows that there are 28 veterinary hospitals in the district, 
located in 28 settlements. Among rural settlements, there are 10 veterinary 
hospitals, 2 units each in Meerut and Rajpura blocks, while one each in Suroorpur 
Khurd, Sardhana, Hastinpur, Machhra, Rohta and Kharkhaunda blocks. There 
are 18 veterinary hospital located in 12 urban centres. Only 3 urban centres lack of 
this facility, these are Kithore, Siwal Khas and Kamawal. The spatial distribution 
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of settlements having this facility reveals an irregular pattern with actual nearest 
neighbour distance and mean spacing of 6.76 kilometers and 10.77 kilometers 
respectively. The Meerut and Rajpura blocks show a high level of distribution of 
veterinary hospital per 100 settlements. This significant development reveals that 
the government has paid attention towards the development of dairying. 
Credit Facilities 
Credit facilities provide a strong base for the investment in agriculture and 
hence in agricultural development. The process of modernization plays a vital role 
in agricultural development of the developing countries and mechanization 
constitutes an essential ingredient of modem agriculture.'" Though, 
mechanization reduces the cost of agricultural production and raises the income of 
farmers, for making initial investments, in the process of modernizing agriculture 
large amount of credit is needed." So, the credit facilities play an important and 
decisive role in the process of agricultural production. The study area is 
agriculturally developed and was one of the districts, where the impact of Green 
Revolution was felt, first. The diffusion of innovation in agriculture through new 
package programmes paved the way for mechanization of agriculture through 
modem implements, use of HYV (high yielding varieties), chemical fertilizers 
and some techno-institutional factors like credit facilities multiplied the 
production to many folds. In the district, three types of credit facilities are 
available, firstly Sadhan Sahkari Samiti, followed by bank facility and farmers' 
service society. The spatial pattern of distribution of these facilities show that the 
cumulative frequency distribution pattern of settlements having Sadhan Sahkari 
Samiti nearly correspond to that of all the settlements in the district (Map 19b). 
10. Rao, C.H.H., Farm Mechanization in a Labour Abundant Economy'. Economic and 
Political Weekly, Animal No.,3, Nos. 5-7, 1972. 
11. Sharma, D.P. 'Rural Development: Role of Credit', The Times of India, Delhi, Sunday, Oct. 
8, 1978, p.6. 
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Sadhan Sahkari Samiti 
Rural service cooperative or Sadhan Sahkari Samities are the smallest 
units, which provide Credit facilities to the farmers, generally located in rural 
areas. In the district no urban center are located with this facility. There are total 
282 samities in the district amounting to about 44.9 percent of the total 
settlements. The maximum frequency of settlements having Sahkari Samities is 
174 (61.7 percent) in the population size of 1000-2000 persons. The distribution 
of Sadhan Shkari Samiti facilities is approaching uniform with mean spacing of 
3.62 kilometers. The distribution of settlements having this facility shows no 
definite pattern. 
Bank 
There are 209 banks located in 84 settlements serving an average 
population of 14361 persons (Table 5.17) and 3 settlements per bank units. There 
is an adequate banking facility in the district, barring few exceptions. The 
distribution of bank units shows that the 110 units of bank are located in 15 urban 
centres, while rest of 99 units in 613 settlements. In urban centres, maximum 
clustering of bank units i.e., 70 units is found to be in Meerut Municipal 
Corporation followed by Meerut Cantonment with 18 bank units. However, the 
distribution among block per 100 settlements is found to be maximum in 
Hastinapur followed by Sardhana and Daurala. The spatial pattern of distribution 
of settlements having facilities is approaching uniform showing an actual mean 
nearest neighbour distance and mean spacing as 3.39 kilometers and 7.29 
kilometers respectively. 
Farmers Service Society 
Farmers' service society plays an important role in the agricultural 
development as; these societies fulfill the domestic needs of the farmers, besides. 
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providing them credit facilities. These societies are mainly located in rural areas. 
There are 82 Farmers service society, serving an average population of 36605 
persons per society. The spatial distribution of settlements having this facility 
shows an approaching but random pattern, exhibiting their mean spacing is 9.68 
kilometers in the district. The high level of distribution of settlements having this 
facility is found to be in Mawana, Hastinapur and Parikshitgarh blocks. 
Agricultural Production and Agro-Economic Facilities 
The correlation between agro-economic infrastructure (X) and the 
composite score of median population threshold indices (MPTI) of all the 
available agro-economic facilities and other important factors like food grain 
production (Yi) in metric tons, food grain productivity per hectare (Y2) in metric 
tons per hectare of net area sown, cropping intensity (¥3) in percent, percent net 
irrigated area to net area sown (Y4), and chemical fertilizer consumption (Y5) in 
kg./hectare have been made by using the data for the years of 199land 2001. The 
analysis is based on year wise percentage of each individual variable to their 
respective composite values. It is revealed from the analysis that only Y4 and Y5 
i.e., percent net irrigated area and consumption of chemical fertilizer are 
significantly correlated to the distribution of agro-economic facilities. The value 
of coefficient of correlation comes to about 0.91 (r=0.91), which is significant and 
shows that there exists a positive relationship between agricultural production and 
distribution of agro-economic facilities. 
PUBLIC ADMINISTRATIVE SERVICES 
Better administrative setup is one of the pre-requisites for the development 
of any society as well as region. For regional planners and policy makers 
advancement of society has been a major task in order to implement the proposed 
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plans. Decentralization of administrative service indicates higher level of 
development. For operationalizing decentralized planning, the organizational 
setup at the district level and below it as well as its way of functioning should 
undergo some radical transformations. The development structure at these levels 
must have the necessary degree of operational flexibility, with all developments 
acting in union and enjoying a certain degree of freedom to rapidly respond to 
local level requirements.® The study area has a variety of administrative spatial 
unit. Public administrative services may be categorized as (i) social justice and 
security and (ii) administrative headquarters, within the existing democratic 
administrative structure of the country. So the decentralization framework is not 
only meant for the transfer of power from higher order to lower order, but also 
refers to the participatory approach. 
Social Justice and Security 
Social justice refers to the aspect of providing facility for the solution of 
the legal disputes of the people by civil or village courts. It is also a state of affairs 
for resolving the problems of unemployment and rational distribution of essential 
commodities. In the present study, the spatial distribution of location of the nyay 
panchayat centres, public rationing shops, employment exchange, have been 
taken into account as the basis of the study of social justice. Public security has 
been taken into account by the locational analysis of police stations and outposts. 
The frequency distribution pattern of settlements based on the size of population, 
having the location of nyay panchayat centre or public rationing shop correspond 
to that of all settlements of the district. 
Nyay Panchayat Centres 
Nyay Panchayat refers to a village court comprising of 5 to 10 villages 
within the jurisdiction on the basis of the size of population. Sarpanch is the nyay 
8. Sundaram, K.V., Decentralized Multi-Level Planning: Principles and Practices, Concept 
Publishing Co. New Delhi, 1997, pp.29. 
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panchayat head, who settles the village disputes, under the nyay panchayat Act. 
In the district there are 93 nyay panchayat centres. The spatial pattern of 
distribution of nyay panchayat centres is approaching uniform indicating mean 
nearest neighbour distance of 2.98 kilometers and mean spacing of 9.88 
kilometers. The Mawana, Machhra and Parikshitgarh blocks show a high level of 
distribution of settlements having nyay panchayat centres per 100 settlements. 
Public Ration Shop 
The Meerut district has 724 public ration shops located in 471 settlements, 
serving an average population of 4145 persons. The spatial pattern of distribution 
of settlements having this facility depicts an irrational spatial pattern in rural and 
urban areas as the rural settlements with PRS facility constitute 62.9 percent of 
total settlements of the district. The spatial pattern of distribution of settlements 
having public ration shops shows an approaching uniform pattern. The actual 
nearest neighbour distance as 2.69 kilometers and mean spacing is 4.85 
kilometers. The high level of distribution of ration shop per 100 settlements is 
observed in Meerut, Mawana and Sardhana blocks. 
Table 5.18: Distribution of Public Rationing Shops (PRS) and the settlements 
located with PRS facility in Meerut District, 2001 
S.No. Particulars Number Percent 
Rural Urban Total Rural Urban Total 
I Total inhabited 
settlements 613 15 628 97.61 2.39 100 
2 Settlements located with 
PRS facility 456 15 471 74.38 25.62 100 
3 No. of PRS 456 268 724 62.98 37.02 100 
Source: District Statistical Boole, Meerut, 2001 
Police Stations 
There are 28 police stations located in 15 settlements serving an average 
population of 107201 persons per police stations (Table 5.19). Only 5 police 
stations are found in rural areas, namely Rajpura, Kharkhaunda, Jani Khurd and 
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Saroorpur Khurd blocks, whereas 15 urban centres have 23 police stations, only 4 
urban centres lack this facility. Clustering of the police stations is found to be 
maximum in Meerut MC., where 12 police stations. The spatial distribution of 
settlements, having this facility indicates an approaching uniform pattern with a 
mean spacing of 10.49 kilometers among blocks Meerut attain a high level of 
distribution of settlements having police stations (Map 21). 
Administrative Headquarters 
Administrative decentralization enables the various governmental sectors 
of activity to descend to the critical spatial level in the sub-national hierarchy and 
provide greater access to the government's services and delivery systems to a 
large part of the population.' As per existing framework of administrative set up, 
the administrative and development service facilities have been divided into 
multilevel spatial units such as village cluster, block, tahsil and the district level 
areal units. The frequency distribution pattern of settlements by their size group of 
population having the administrative headquarters except VDO's (village 
development officer) headquarters does not corresponds to that of all the 
settlements of the study region. 
Village Development Officer's Headquarters 
There are 10 village development officer's headquarters in 12 blocks of 
the district (Table 5.19). Each block has 10 VDO's (village development officer) 
headquarters. The spatial distribution shows an irregular pattern, because of 
differential space-size pattern of the blocks. Moreover, the distribution pattern of 
settlements with VDO's (village development officer) headquarters shows an 
9. Ibid, p.44. 
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approaching uniforms pattern with an average spacing of 5.28 i<ilometers. The 
blocks Meerut, Saroorpur Khurd and Kharkhaunda blocks attain a high level of 
distribution per 100 settlements. 
Block Headquarters 
There are 12 blocks each having one headquarters. No settlements with 
less than 1000 persons have a block headquarters in the district. The seven blocks 
headquarters lie in urban centres, and five in rural settlements. The spatial 
distribution of the settlements with block head quarters show mean spacing of 
14.26 kilometers. 
Tehsil Headquarters 
There are three tehsils in the district, having their respective headquarters 
at Sardhana, Mawana and Meerut. There exists no homogeneity either in spacing 
or pattern of distribution. So, the spatial pattern of tehsils of the district shows that 
neither the space-size of tehsils is equal to one another, nor the tehsils 
headquarters. The inter distance relationship of tehsils headquarters shows an 
average nearest neighbour distance of 22 kilometers and a mean spacing of 35.5 
kilometers. 
District Headquarters 
Meerut Municipal Corporation has the location of district headquarters of 
the district. The location of the Meerut Municipal corporation is in the central part 
of the district having significant space relationship with the towns of 
neighbouring district headquarters of the Muzaffamagar, Bijnore, 
Ghaziabad,Bulandshahar and newly created districts in Uttar Pradesh as well as 
district of Kamal and Rohtak in Haryana State. 
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MISCELLANEOUS FACILITIES 
Miscellaneous facilities are found both in urban and rural settlements. In 
the present study two facilities have been included in this category (i) religious 
and (ii) recreational establishments. The religious institutions are located in rural 
and urban areas both, but the recreational establishments are confined to the 
towns only. These facilities are the integral parts of the human being which have 
direct bearing on socio-institutional as well as economic development. 
Religious Institutions 
The composition of population based on religion shows that the majority 
of the population of the district is Hindu followed by Muslims. Hence, the 
temples and mosques are the only important religious institutions in the district. 
However, a number of religious, historical and archeological places of importance 
are found in the district. 
Temple 
There are 1165 temples in the district located in 572 settlements. About 
91.1 percent of the total settlements have the above said religious centres. The 
definite pattern of the distribution of temple has been revealed in the district. 
Their actual nearest neighbour distance has been observed as 1.31 kilometers and 
mean-spacing as 2.39 kilometers. 
Mosques 
There are 498 mosques located in 321 settlements, covering about 51.1 
percent of the total inhabited settlements. The more than half of the mosques are 
located in urban area. The settlements having mosques show no definite pattern in 
their spatial distribution. The mean spacing among settlements having the facility 
of mosque has been recorded as 4.36 km. 
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Places of Importance 
The district enjoys a special status in terms of location historical and 
religious places, as it has some very ancient settlements like Hastinapur amd 
Meerut itself. The reference of Hastinapur can even found in Mahabharata, the 
sacred book. While in modern period the Revolt of 1857 started in Meerut. Many 
other places of historical as well as religious importance ore found in Meerut 
district. There are 53 places of importance located in only 15 settlements. They 
have their importance either in religious or some other spheres of life. The 
distribution of the se places is not uniform and they show no definite pattern in 
their spatial distribution. 
Recreational Facilities 
Very limited recreational facilities exist in the district. Almost all the 
recreational facilities are confined to urban centres. The establishment of 
recreational facilities is public libraries, reading rooms, agencies for news and 
leisure time literature, leisure time sports and cinema halls etc. Analysis reveals 
that the frequency distribution of settlements, based on their size of population 
having the location of recreational centre does not correspond to that of all 
settlements of the district. 
Public Libraries/Reading Room 
There area as 18 public libraries and reading room located in 10 
settlements of the district. Ail of these are located in urban settlements creating 
the functional gap between them. The distribution of these centres is very uneven 
and about two thirds of the total urban centres have the same facility. The mean 
spacing is found to be 19.75 kilometers. 
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News and Leisure Time Literature Agency 
The agencies of news papers, bulletin, and literature of general reading has 
been included for determining the levels of distribution of these facilities as they 
play an important role to inculcate the reading habit of people. The spatial 
distribution of these facilities show approaching uniform pattern as 68 such units 
located in 42 settlements of the district with mean spacing of 9.58 kilometers. 
Leisure Time Sports 
The settlements with picnic spots, rest houses etc. have been taken into 
account for the analysis of these facilities. There are 44 leisure time sports units 
located in 29 settlements of the district. The spatial distribution settlements having 
these facilities show random but approaching pattern. The mean spacing was 
recorded as 12.19 kilometers. 
Cinema Hail 
There are only 21 cinema halls located in 12 settlements of the district, as 
this facility is the function of big towns. Their spatial distribution shows no 
definite pattern. More than half of the talkies are located in Meerut City only. The 
mean spacing among the settlements having the cinema halls is found to be 24.12 
kilometers. 
CLUSTERING OF SOCIO-ECONOMIC FACILITIES 
The clustering of socio-economic facilities in the district shows that how 
many settlements have the clusters of socio-economic functions, and how many 
lacks all the functions. The analysis based on size of population shows that there 
are only eight settlements in the district that do not possess any of the existing 
socio-economic function. The remaining 620 settlements of the district show the 
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clustering of services from 2 as minimum functions to 45 as maximum in Meerut 
city. Only 167 settlements fall in the population size ranging from 200 to 1000 
persons, out of which 165 settlements (98.8 percent) have the cluster of less than 
10 socio-economic facilities. Out of as many as 163 settlements that fall in the 
category of population size of 1000-2000 persons, 146 settlements (89.57 percent) 
have the cluster of less than 10 socio-economic facilities. There are 241 
settlements that have the population between 2000-5000 persons, of which 217 
settlements (90.04 percent) have cluster of less than 15 socio-economic facilities. 
As many as 43 settlements fall in the category of population size of 5000-10000 
persons, to which about 58.13 percent (25 settlements) have cluster of less than 10 
socio-economic facilities. Whereas about 41. 87 percent (18 settlements) have 
clustering of socio-economic facilities between 10 and 40. In the district only 10 
settlements fall in the population size of 10000-20000 persons, three settlements 
have the clustering of less than five socio-economic facilities and remaining seven 
settlements (70 percent) have cluster of more than 25 socio-economic facilities. 
The four settlements of the district have population of more than 20000 persons, 
and each of them possess the cluster of more than 30 socio-economic facilities. 
Present analysis regarding the clustering of socio-economic 
facilities reveals that the clustering does not follow the hierarchy of settlements, 
and facilities in central places are not homogenous in nature. 
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The size, function and distance relationships of settlements are among 
those important factors that determine the spatio-temporal organisation of the 
society. In fact, the size and distance parameters of settlements are easily 
quantifiable entities, whereas the functional assessment of settlements requires a 
lot of sophisticated quantitative-techniques to deal with the determination of their 
relative importance. The functional gravity of settlements is the composite score 
of their all the available functions measured on the basis of their relative 
importance. The functional mass of settlements, not only reflects the functional 
personality of their environment, but determines its state of developrrent also, in 
vertical succession. The present chapter deals with two aspects of the spatial 
organisation of settlements of the study area. The first one, deals with the 
postulation of a classical methodology for working out the functional gravity of 
settlements, and the second one, analyses the pattern of relationships between the 
composite score of available socio-economic facilities among settlements of the 
district and their correlates. 
The Problem of Computation 
In fact, there are so many arbitrary methods to work out the functional 
gravity of settlements, but such methods do not provide a realistic picture of their 
spatial organisation. Therefore, in the present study for determining a realistic 
spatio-temporal organisation of settlements, an endeavour has been made to 
develop such a non-arbitrary method which identifies the relative importance of 
the functions on the one hand, and removes the biasness of scale of measuring the 
functional gravity of settlements on the other. To overcome the difficulty in 
measuring the relative value of the variety of functions, the concept of median 
population threshold (MPT) indices has been applied in the present analysis. 
These median population threshold (MPT) indices cover almost all those factors 
which have so far, been included as a measure of centrality, like population and 
the degree of functions and the population served by the each centre., This 
method of functional gravity of settlements based on the composi te score of 
median population threshold (MPT) indices, explained be low is very suitable for 
empirical studies as well as to the studies based on the secondary statistics. 
T h e Concept of M P T 
The logic of central place theory and the high correlation values between 
the size and functional range of settlements in empirical studies has helped in 
def in ing the concept of population threshold ' . General ly speaking, the minimum 
populat ion which is necessary for the establishment of a particular service is 
knowTi as the threshold size of that service. There is a general increase in the 
number of funct ions with the increase in the size of settlement. The exact form of 
the relationship between sizes of settlement and the number of establishments of 
each fijnction differs f rom region to region. In the study of threshold size of 
service functions made by Berry and Garrison, it was found that some services 
require a larger population for their support than the others, and for the first time 
it was known rather more precisely, jus t how many people were, on at average, 
required before a particular service could be provider in a sett lements 
The concept of 'population threshold ' or 'entry level or 'entry zone' is 
complimentary to the concept of the range of goods. This concept states that there 
is a range of population size for each function, be low the lower limit o f which all 
set t lements lack that function, while above its upper limit all set t lements possess 
it. The median point of the range of population threshold of a given funct ion is 
taken into account as the median population threshold (MPT) of the function. 
Bunge, W., 'Theoretical Geography, Lund Studies in Geography, Series C, General 
Mathematical Geography, Vol. 39, 1963, p.l73. 
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Table 6.1 : Computed Values of Median Population Threshold (MPT) and MPT Indices for 
Settlement Functions, Meerut District, 2001 
S.No. Name MPT MPTI 
fa") Educational 
1 JBS 831 1.0 
2 JHS 4689 5.6 
3 HS 6745 8.1 
4 IC 7788 9.4 
5 C 29895 36.0 
6 PTI 42302 50.9 
fb^ Health 
7 PRMPC 2214 2.7 
8 PHSC 4491 5.4 
9 Disp. 6703 8.1 
10 M.St. 7513 9.0 
11 SETC 10114 12.2 
12 PHC 12304 14.8 
13 Hosp. 14133 17.0 
14 OSD 8425 10.1 
15 PT 15254 18.4 
16 OHT 18440 22.2 
fc) Communication 
17 BPO 3262 3.9 
18 PTO 9311 11.2 
19 Ph. 6144 7.4 
20 KR 958 1.2 
21 PR 1247 1.5 
22 Rly. 6055 7.3 
23 PP 14359 17.3 
fd^ Market 
24 R. Sh. 224 0.3 
25 PM 5985 7.2 
26 RM 6756 8.1 
27 FM 10254 12.3 
S.No. Name MPT MPTI 
(e) Aero-Economic 
28 EA 632 0.8 
29 AERC 5765 6.9 
30 ASS 6895 8.3 
31 CSS 9914 J1.9 
32 CCC 12588 15.1 
33 PPC 15879 19.1 
34 C. St. 31511 37.9 
35 MCC 7151 8.6 
36 S-MC 9875 11.9 
37 AIC 14524 17.5 
38 VH 13564 16.3 
39 SSS 3126 3.8 
40 Bnk. 8894 10.7 
41 FSS 21356 25.7 
f f ) Public Administration 
42 NPC 5781 7.0 
43 PRS 7045 8.5 
44 fcfix. 
45 PS 9879 11.9 
46 VHQ 5214 6.3 
A1 BHQ 13251 15.9 
48 THQ 59083 71.1 
49 DHQ 918^51 
fa) Miscellaneous 
50 Tmp. 987 1.2 
51 Msq. 3129 3.8 
52 PRHI 9801 11.8 
53 PL/RR 12241 14.7 
54 NL/TLA 10952 13.2 
55 LIS 9568 11.5 
56 Gin. 21547 25.9 
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Apart f rom various methods of estimating the threshold size of different 
funct ions Haggett and Gunawardena^ have tried to find a more refined 
method using a modif ied Reed-Muench Teclinique^ ) to calculate the 
median populat ion threshold (MPT) for settlement funct ions . The median 
populat ion threshold (MPT) value of any funct ion can be worked out with the 
help of both the methods of diagrammatic representation and mathemat ica l 
calculations. 
The concept of median population threshold (MPT) helps not only in 
knowing the number of people required to sustain any part icular fiinction and for 
a sub-funct ion but strengthens the system model also. Fol lowing the 
mathematical rule the M P T value for each of all the exist ing 55 socio-economic 
facilities distributed among settlements of the district has been computed (Table 
6.1) which ranges f rom 224 persons in case of retail shop facili ty being m i n i m u m 
to 9,18,851 persons as max imum for the facility of the locat ion of district 
headquarters. The computed median population threshold ( M P T ) value for the 
facili ty o f jun ior basic school is 831 persons for the district in the year 2001. It 
shows that in the existing, conditions, on an average, a set t lement with a 
populat ion of 831 inhabitants are being served by a jun io r basic school in the 
district in the year 2001. In other words, it can be stated that a sett lement 
containing a populat ion of 831 persons is supposed to sustain the locat ion of a 
jun ior basic school in the existing state of the spatial organisat ion o f the district. 
T h e Concept of M P T Index 
There are several crude methods to work out the relative impor tance of 
funct ions based on the approaches of non- weighting, weight ing and ranking of 
^ Hagget, P., & Gunawardena, K. A., 'Determination of Population Threshold for Settlement 
3 
Function by Reed-Muench Method Professional Geographeryo\.\6, No.4, July 1964, pp. 6-9 
Reed, I. J., & Muench, H., 'A Simple Method of Estimating Fifty Percent End Points', 
American Journal of Hygiene, Vol. 27, May 1938, pp. 138-40 
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the given functions, according to one's own choice or individuals normative 
cognition. The concept of median population threshold (MPT) index is an applied 
solution to the problem of working out the relative importance of functions with 
one another. The median population threshold (MPT) index, conceptually, is the 
ratio between the two median population threshold (MPT) values of the given 
functions. For computing convenience, taking the median population threshold 
(MPT) value of any basic function as a unit the relative ratios of median 
population threshold (MPT) values of all the given functions are worked o u t In 
the present study the median population threshold (MPT) of junior basic school 
(831 persons) has been taken as the unit measure. In relation to this unit value, the 
median population threshold (MPT) indices for all the selected 55 socio-
economic facilities hive been computed (Table 6.1) for the study area. 
The Concept of Composite Score 
The cumulative entity of median population threshold (MPT) indices of 
all the existing functions of a settlement is the composite score or the functional 
gravity of that settlement. On adding the functional gravity of all the settlements 
of a region together, becomes the composite score, functional mass, or functional 
gravity of that region. In the present study, the composite scores of socio-
economic facilities have been computed in terms of the summation of their 
median population threshold (MPT) indices for the block level spatial imits of the 
district. The composite score provides an idea about absolute distribution of 
functional entity of a settlement or region in numerical terms giving the basic 
statistics for making a general account of geographical distribution. 
Rationale of Composite Score 
The absolute functional gravity or composite score of one region, 
conceptually, cannot be well comparable entity to that of the other regions 
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because of prevailing inequality in their spatial size and the number of their 
settlements. Thus, a larger region having more number of settlements with low 
level of distribution may show a higher amount of absolute composite score of 
functional gravity than that of a smaller region having lesser number of 
settlements with a high level of distribution. Therefore, in the process of 
comparative analysis to remove the biasness of spatial size of the component 
areal units (blocks) of the district becomes a prerequisite for identifying a 
realistic pattern in the phenomena of relative distribution. For the removal of the 
above shortcoming in the present study the composite score of socio-economic 
facilities at blocks level has been computed, on the basis of the functional gravity 
per hundred settlements. Thus, the block-wise composite score of median 
population threshold (MPT) indices of socio-economic facilities has been taken 
into account for identifying their levels of distribution in the district. 
P R O B L E M OF RELATIVE ASSESSMENT 
The spatial distribution of any element or phenomenon has specific inter-
parametric relationships of its own which can be identified with the help of using 
quantitative techniques. Therefore, in the present analysis to identify the multi-
facet characteristics of the composite core of socio-economic facilities the simple 
and multiple correlation and regression analyses have been done in order to test 
some proposed hypotheses. This problem of relative assessment has been divided 
into two major considerations. In the first section of analysis, an endeavour has 
been made to work out the relationship between available socio-economic 
provision and the distribution of population among settlements based on size 
group of population. In the second phase of consideration a multiple correlation 
and regression analysis has been made between the socio-economic facilities and 
their correlates for the study area. 
Socio-Economic Provision and Population 
In fact, population is such a prominent factor that plays an important role 
in the process of development of the economics. The socio-economic provis ion is 
the funct ion of population and the development of socio-economic provis ion in a 
region is the process of change in the size and quality of its populat ion. If the 
distributional and inter-relational aspects of geographical determinants of 
populat ion and socio-economic provision are analysed and interpreted, certainly 
it can pave the way to regional planners in order to plan for the wel fare of the 
society. To f ind out the inter-relationship between socio-economic provis ion and 
populat ion of the district an attempt has been made (Table 6.2 and Fig. 6.1) to 
classify the distribution of settlements, population, and the composi te score of 
socio-economic facilities based on size of population. 
Table 6.2: Percentage distribution of population, composite score of Socio-
Economic Facilities and Settlements based on size of population, 
Meerut District, 2001 
Size of Population 
(Person) 
Settlements Population Composite Score 
No. % % % 
below 200 38 6.05 0.14 0.6 
200-500 42 6.69 0.64 2.9 
500-1000 87 13.85 2.63 9.5 
1000-2000 163 25.96 9.80 20.2 
2000-5000 241 38.38 29.70 34.2 
5000-10000 43 6.85 10.88 17.3 
10000-20000 10 1.59 5.85 3.2 
20000 -50000 1 0.16 1.78 5.1 
50000 & above 3 0.48 38.58 7.0 
Total 628 100 00 100 100 
Source: Compiled from the Statistical Book, 2001 & Unpublished Provisional Census Records of Meerut Region,2001 
Simple Correlation and Regression Analysis 
The hypothesis that socio-economic provision is the func t ion o f 
populat ion is tested with the help of simple correlation and, regression analysis. 
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The results show that the two variables 'X.' and 'Y' being per cent population and 
per cent composite score of socio-economic facilities of the district respectively 
on the basis of population size-groups are significantly correlated (r=.91) at 1.0 
per cent level of significance. The computed value o f ' t ' is 9.1 which for the 8 
degrees (n-2) of freedom at 1.0 per cent level of significance is greater than the 
tabula ted ' t ' value (t=3.31). It proves that the distribution of population among 
settlements by their size-group of population and the distribution of socio-
economic facilities in the district have positive linear relationship with each other 
in the district. Consequently the computed equation y=1.143+0.879x provides the 
best fit regression line (Fig. 6.1)to determine the linear relationship between the 
distribution of population size and the spatial organisation of socio-economic 
provision in the district accepting the fact cited in the proposed hypothesis. 
Socio-Economic Facilities and their Correlates 
The state of spatial distribution of socio-economic facilities in the area 
reflects its development. Generally, the environmental, technological, and 
institutional factors play an important role, directly or indirectly, in determining 
the provision for the location of socio-economic facilities. But sometimes, 
political decisions oftenly taken, in respect of the Vocational planning for socio-
economic facilities and amenities, distort the picture of the expected relationship. 
However, some factors, viz., 
(i) the size of settlements and their distance relationships, 
(ii) the nature and magnitude of manpower resources, and 
(iii) potentiality of production bases, etc., are major factors that influence the 
spatial distribution of socio-economic facilities. 
To test the reality of the discussion an endeavour has been made to 
identify the relationship between the distribution of socio-economic facilities and 
their correlates in the district. 
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Choice of Variables 
To explain the relationship between the distribution of socio-economic 
facilities and their correlates in the district, as many as 10 variables (1 dependent 
and 9 independent) have been selected, which are serially noted in the given list 
(Table 6.3) of vaiiables. The dependent (explained) variable is the functional 
gravity of socio-economic facilities in terms of the composite score of median 
population threshold indices (MPTl), whereas, the remaining nine independent 
(explanatory) variables represent the various parameters of socio-economic 
development. The explained variable is taken as the composite score of socio-
economic facilities per settlement by blocks. For the present analysis the data 
regarding the average size of settlement in persons, population density in 
persons/sq. km., other population and production parameters in percentages, and 
distance of settlement from the nearest urban centre in kilometres, have been 
taken in to account. 
Proposed Hypotheses to be tested 
The present multiple correlation and regression analysis has been worked 
out with the help of computer as many as nine proposed hypotheses have been 
selected for testing their validity. The underlying hypotheses are as follows: 
Each of the given nine variables the average size of settlement (Xi), 
density of population (X2), growth of population (X3), share of scheduled caste 
population to total population (X4), literacy rate (X5), share of agricultural work 
force to total work force (Xe), share of non-agricultural work force to total 
working population (X7), share of net irrigated area to net cultivated area (Xg), 
and the distance of settlement from the nearest urban centre (X9,) have positive 
relationship in the district 
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Table 6.3: The list of variables selected for the multiple correlation and 
regression analysis of socio-economic facilities and their 
correlates in Meerut district, 2001 
S. No. Abbreviation Symbol Variable 
Explanatory (Dependent) Variable 
1 CS Y Composite Score of Socio-Economic 
Facilities (MPTI) per settlement 
Explanatory (Independent) Variables 
2 SS Xi average size of settlement ('00 persons) 
3 DP X2 density of population (persons per sq. km.) 
4 GP X3 growth of population during 1971-81 (%) 
5 SC X4 share of SC population to total pop. (%) 
6 LR X5 literacy rate (percent) 
7 AWF X6 share of agricultural workforce to total 
work-force (percent) 
8 NAWF X7 share of non-agricultural workforce to total 
work-force (percent) 
9 NIA Xg proportion of net irrigated area to net 
cultivated area (per cent) 
10 DNU X9 distance of settlement from the nearest urban 
centre (in kilometre) 
General Characteristics of the Variables 
The computed values of mean, standard deviation, and coefficient of 
variation are shownti in Table 6.5 which reveals the average value of composite 
score of socio-economic facilities per settlement in the district is 18.7. The 
highest and the lowest values of standard deviation are registered by the variables 
of non-agricultural work force (X7) and scheduled caste population (X4) as 10.94 
per cent and 0.96 per cent respectively. While considering the values of 
coefficient of variation (CV) the variable (X7) again shows the highest value 
(CV=37.61) indicating a high level of inconsistency in the distribution of non-
agricultural work-force among blocks of the district. But the min imum variation 
is found in the net irrigated area (Xg) which shows 2.01 per cent as the value of 
its coefficient of variation. The average distance of a village f rom its nearest 
urban centre (X9) is about 5.86 kilometres. 
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Table 6.5: Computed values of Mean (X), Standard Deviation (SD), and 
Variation (CV) of selected Socio-Economic Variables 
Variable Mean Standard Coefficient 
Abbre- Units of Symbol Value Deviation of variation 
S.No. viation measure (X) (SD) (CV) 
1 CS (Number) Y 18.7 3.7 19.8 
2 SS ('00 persons) X, 27.1 6.2 22.9 
3 DP ('00 persons/sq. km.) X2 11.3 1.7 15 
4 GP (percent) X3 24.2 2.0 8.3 
5 SC (percent) X4 21.7 4.1 18.9 
6 LR (percent) Xs 65.9 7.6 11.5 
7 AWF (percent) X6 73.0 7.2 9.9 
8 NAWF (percent) X7 27.0 7.2 26.7 
9 NIA (percent) Xg 94.8 4.3 4.5 
10 DNU (km.) X9 4.7 0.4 8.5 
T h e Multiple Correlation and Regression Analysis 
An attempt has been made to understand as to h o w the explanatory 
variables get change when new variables are added in the analysis s tep by step. 
The identification of the actual relationships among the given variables has been 
worked out through four specific stages. 
(i) In the first stage, the direct relationship of each explanatory variable has 
been assessed on the basis of the value of their coeff icient of correlat ion (r) 
as shown (Table 6.5) in the given correlation matrix. 
(ii) In the second stage, the contribution of each added variable in explaining 
the dependent variable has been found out with the help of the value of the 
coeff icient of determinat ion (R^). In the first step the regression of Y is 
shown on that independent variable which explains the m a x i m u m variations 
in terms of the value of R^. The variable which shows the next highest value 
of R^ is added in the second step and so on. 
(iii) in the third stage, looking at the changes in the value o f R^ i.e., the 
corrected value of the R^, the relevance of the inclusion of each added 
variable is tested. 
175 
(iv) in the final stage, after observing the changes in the values of the regression 
coefficients and their standard errors on the one hand and marking the 
changes in the values of F-ratio on the other such a step is spotted out in 
which the relationship of variables may be determined as £in optimal fit. 
The Correlation Matrix 
The given correlation matrix (Table 6.6) reveals that among all the 
independent variables the size of settlement (Xj) has the highest correlation 
(r=0.811) with the explained variable (Y) i.e., the composite score of socio-
economic facilities of the study area. The next highest but negative value of 
correlation coefficient (r=-0.443) is shown by scheduled caste population. Thus 
in a sequence observed independent variables are X2 (r=0.398), X9 (r=-0.356), 
X5 (r=0.278), Xg (r=-0.240), X7(r=0.089), Xg (r=-0.088), and X3 (r=0.083). 
However, it is important to note that the coefficient of correlation of the only Xi 
variable is significant (Table6.8) at 1.0 per level of significance. On applying the 
thumb rule, it is observed that the size of settlement (Xi) after getting the highest 
correlation with Y, has the highest value of correlation coefficient (r=0.682) with 
density of population (X2) among all the independent variables. In this process, 
the order of the independent variables showing highest correlation to the next 
order of variable includes the validates growth Aft workforce (X^), agricultural 
work force (Xg), literacy rate (X5), net irrigated area (Xg), distance of settlement 
from tile nearest urban centre (X9), and the proportion of scheduled caste 
population (X4) respectively. 
The Stepwise Regression 
(i) First step : The results of the step wise multiple regression analysis, 
computed by the computer (Table 6.7), show that the size of settlement (Xi) 
explains the maximum proportion of variations (64.54 percent) in the distribution 
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of socio-economic facilities (Y) followed by the growth of populat ion (X3), share 
of scheduled caste population (X4), share of agricultural workforce (Xe), and the 
share of net irrigated area (Xg) respectively. This fact can be noted clearly 
observing the increase in the value of R^. As the contribution o f the density of 
populat ion (X2), non-agricultural workforce (X7), rate of literacy (X5) and the 
distance of settlement f rom the nearest urban centre (X9) in increasing the value 
of R^ is either nil or negligible. Therefore, these five feeble variables have not 
been entered into the analysis of stepwise regression. 
Table 6.7: Results of Stepwise Multiple Regression Analysis 
Variable 
and 
Step 
1 
Regression 
Coefficient 
(b) 
2 
S E 
of 
(b) 
3 
t 
4 
R2 
5 
Increase 
in R2 
6 
R2 
7 
F 
8 
Step 1 
X, 0.8767*** 0.1673 5 2403 0 6454 0 0.6454 26.9984 
Step 2 
X, 0.9590*** 0.1663 5.7667 
x . -03116 0.1998 -1 5596 0 6988 0.04891 0.6712 16.1073 
Step3 
X, 0.9016*** 0.1865 4.8343 
X3 -0.3257 0.2001 -1.6277 
X4 -0.1511 0.2112 -0 7154 0 71544 0.01269 0.8552 10.5421 
Step 4 
X, 0.9788*** 0.1899 5 1543 
X3 -0.2468 0.2201 -1 1213 
X4 -0.1622 0.2213 -0.7329 
Xs 0.0598 0.0901 0 6637 0 7154 0.01142 0.64581 7.6892 
steps 
X, 0.9526*** 0.2112 4.5104 
Xj -0.2651 0.2365 -1.1209 
X4 -0.1658 0.2369 -0 6999 
Xe 0.6571 0.0948 0.6993 
Xs -0.0821 0 4740 -0 1732 0 71725 0.00073 0.62351 5.7993 
b=coefFicient of regression 
S E = Standard Error 
t=computed V value in Correlation 
R'=Coefficient of Determination 
R^=Corrected R'=RV(N-1)/(N-K) 
F= the value for analyzing the variance 
*** significant at 1% level for (N-K) degree of freedom, where N=no of observations and K=no. of variables taken 
for the analysis 
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(ii) Second step: On making an observation of R^ i.e., the corrected value of the 
coefficient of determination, it is apparent to note from the given resuUs (Table 
6.7) that addition of the variables of X3 in the second step and X4 in the third step 
shows a considerable increase in the value of R^ from 0.6712 in the second step 
to 0.8552 in the third step. 
But in the steps onward the value of R^ gets decreasing due to the 
addition of Xe in the fourth step (R^ =0.64581) and of Xg in the fifth step (R^ 
=0.62351). On the other hand, the contribution of these two variables X^ and Xg 
in explaining the variations in Y in terms of the value of R^, is very marginal 
having 0.01142 and 0.00073 respectively. It means that the contribution of Xe 
and Xg in increasing the value of R^ is not strong enough to counter balance the 
reverse effect on the explanatory power of the model due to decrease in the 
degrees of freedom (N-K). Therefore, it would be worthwhile not to proceed 
beyond the third step of the analysis. Out of the computed values of the 
regression coefficients for Xi, X3 and X4 in all the steps only Xi shows its value 
significant at 1.0 per cent level of significant. However, the regression coefficient 
of Xi , which increases from 0.8767 in the first step, to 0.9796 in the second step 
due to the addition of X3, in the second step, shows decrease in the third step. 
Therefore, in the analysis the only variables Xi and X3 can be retained. 
(iii) Third step : it is clear from the stepwise regression analysis (Table 6.7) that 
although the values of F-ratio are significant in all the given stops of the analysis 
at 1.0 per cent level of significance but the F-ratio value falls very sharply. Thus, 
it is obvious that the relationships of the independent variables Xi and X3 given 
in the step 2 of the analysis, with the dependent variable (Y) may be identified as 
an optimal fit. The results given in this step show, that the sizes of settlement (Xi) 
and the growth of population (X3) are the significant variables. In other words, it 
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may also be stated that the average change in composite score of socio-economic 
facilities per settlement (Y) caused by a unit change in the size of settlement (Xi) 
and the growth of population (X3) is 0.9796 and 0.3116 respectively. Thus the 
exact form of the model is as follows 
Y=a+bix,+b3X3+ c 
(SE,) (SEj) 
where, a and c are the pure constant and the error term respectively. 
On putting the values of the above given derivatives the equation may be shown 
as follows: 
¥=7.9467+0.9590 X,-0.3111 X3 
It is important to note that like that of the growth of population (X3) the 'r' value 
of the size of settlement (XI) is also high with the composite score of socio-
economic facilities (V). The coefficient of correlation (r) between X j and X3 is as 
high as 0.326 (Table 6.6). It shows no problem of multi-co linearity in the model. 
Otherwise, the high value of correlation coefficient (r) between X 3 and Xi could 
be the reason why X5 in the second step has not contributed significantly to R^. 
This problem of multi-co linearity is, however, important, and should be kept in 
mind while interpreting the results. 
Validity of Hypotheses 
There are nine simple hypotheses formulated relating to the distribution of 
socio-economic facilities to be explained by nine explanatory variables in the 
present analysis has to be tested. Firstly, they are tested with the simple 
correlation method. The hypotheses are also examined f rom the results of 
multiple regression analysis, which gives the type of relationship between the 
distribution of socio-economic facilities and their correlates. The computed 
statistics (Table 6.9) summarises the results of these tests of hypotheses based on 
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the value of simple correlation coefficients, regression coefficients and their level 
of significance. 
Correlation Coefficient Test: On the basis of the results of simple correlation 
coefficients (Table 6.8) one is led to accept only two of the nine hypotheses. The 
accepted hypotheses are those pertaining to the size of settlement (Xi) and the 
density of population (X3). However, out of these two accepted hypotheses, one 
based on the growth of population (X3) is significant but weak as its coefficient 
of correlation is significant at 10.0 per cent level of significance, 
Regression Coefficient Test: As a test of hypotheses, the technique of regression 
coefficient (b) as compared to the method of considering the values of the 
coefficients of correlation (r) is more valid procedure. Therefore, in the present 
analysis, the results obtained through the application of regression coefficients, in 
order to test the validity of the proposed nine hypotheses have been taken as the 
measure of final determination. In the present study, on testing the validity of the 
proposed hypotheses based on the value of regression coefficients a different 
picture emerges which leads to draw the following conclusions: 
(i) Out of all the 9 proposed hypotheses only one regarding the non-
agricultural work force (X7) is rejected, which tends to refer that the 
functional gravity of socio-economic facilities (Y) does not have a 
positive relationship with the non-agricultural working force to i.he 
total work force (X7). 
(ii) The hypotheses regarding the share of scheduled caste population to 
the total population (X4), agricultural work force to total work force 
(Xe), and the distance of settlement from the nearest urban centre (X9) 
are accepted with the condition that the distribufion of the composite 
score of socio-economic facilities in the district has a significant 
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Table 6.8: Tests of Significance of Coefficient of Correlat ion and 
Regression 
s. 
No. 
Independent Variables r' consideration b' consideration 
Abbreviation Symbol r' (t) B' (t) 
1 SS X, 0.811*** 4.3841 0.897*** 3.998 
2 DP X2 0.40 r 1.3719 0.124»** 3.998 
3 GP X3 0.083 0.2634 0.116*** 4.000 
4 SC X4 -0.443 -1.5626 -0.9390 -16.020 
5 LR X5 0.278 0.9152 0.448*** 4.000 
6 AWF X6 -0.088 -0.2794 -0.0450 -3.997 
7 NAWF X7 0.089 0.2826 0.0930 2.118 
8 NIA Xg 0.240 0.7818 0.077*** 4.000 
9 DNU X9 -0.356 -1.2044 -0.1826 -4.000 
Where, r=coefficient of correlation, 
t=rV(n-2)/(I-r^), 
S E.=Standard Error, 
***=significant at 1% level 
b=regression coefficient, 
(t)=b/S E. of (b) 
n=number of observations 
*=significant at 10% level 
Table: 6.9: Determination of validity of the proposed Hypotheses 
S. Proposed Validity of Hypotheses Hypotheses 
No. Hypotheses (Accepted or Re ected) after being 
' r ' 'b ' Final tested 
1 CSa SS HA* HA HA C S a SS 
2 CSaDP HA HA HA C S a D P 
3 CSaGP HR** HA HA C S a G P 
4 CSaSC HR HA HA CS a 1/SC 
5 CSaLR HR HA HA C S a L R 
6 CSaAWF HR HA HA CS a 1/AWF 
7 CSaNAWF HR HR HR CS a 1/NAWF 
8 CSaNIA HR HA HA CS a 1/NIA 
9 CSaDNU HR HA HA CS a 1/DNU 
(ii) negative linear relationship with each of the above three independent 
variables. 
(iii) The proposed hypotheses that each of the remaining f ive independent 
variables, viz., the size of settlement (Xj) , density of popula t ion (X;;), 
growth of population (X3), literacy rate (X5), and the net irrigated an ja 
to net cultivated area (Xs) has positive relat ionship with the 
distribution of the composite score of socio-economic facili t ies (Y). 
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S O C I O - E C O N O M I C FACILITIES A N D F U N C T I O N A L 
I D E N T I T Y OF S E T T L E M E N T S 
Spatial interaction is meant for organization of the space. In order to 
achieve an optimal spatial organization of settlements for the satisfaction of 
socio-economic needs it becomes an essential task of regional plarmers to identify 
the central places o f the regions and the socio-economic interaction between 
dependent settlements and central settlements'*. Here, space refers to geographical 
space which is the outcome of the continuous interaction across it, and organized 
by man. Forgoing analysis is an attempt to understand the patterns o f settlen-ient 
hierarchies and the existing space relationship in the district. 
H I E R A R C H Y OF S E T T L E M E N T S 
The regional setting, the settlement structure and spatial pattern of 
distribution and the ranking of settlements provide some clues to the existing 
pattern of settlement hierarchy and space relations. Just as a large size village 
need not necessarily have a higher rank on the basis of composi te functions, all 
sett lements of higher rank not attain a higher level in the set t lement hierarchy^. 
The concept of hierarchy is a dynamic one that deals with the spatial organization 
as well as the certain patterns of human interaction within such a systsm. 
Distribution of settlements with socio-economic facilities and size of populat ion 
are closely related to each other which tends to emerge a regulari ty in the locat ion 
of retail and service outlets, known as urban hierarchy. Dif ferent levels of 
sett lement hierarchy would reflect different levels of nodali ty expressed through 
the convergence of people and goods in different places. The studies, performed 
by the scholars of the western 
4 Singh, R. R., 'Studies in Regional Planning and Rural Development' Associated Book 
Agency, Patna, 1982, p.26 
5 Bhat, L. S. et. al., 'Micro-Level Planning- A Case Study of Karnal Area' K. B. Publications, 
New Delhi, 1976, p.77. 
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Table 6.10: Classification of Hierarchy of Settlements in Indian and Wor ld-
Wide Context based on different criteria 
Classificatory 
Criteria 
Hierarchic Order 
Global Indian 
General 
Hierarchy 
of Settlements 
Hierarchy of 
Central Places 
1 hamlet, 2 village, 3 large village/town 
4 large town/city, 5 Metropolis and 
6 World Metropolitan Centre 
1 lowest order, 2 lower order, 
3 middle order, 4 high order 
5 higher order, 6 highest order 
7 world wide order 
I hamlet, 2 ordinary village, 3 small central village 
4 large central village, 5 small town, 
6 medium town, 7 major town8 small city, 
9 medium city, 10 large city/metropolis, 
II very large city/port city/ greater metropolis/ 
national capital city/ national level urban settlements 
1 lowest order, 2 lower order,3 low order, 
4 intermediate order, 5 high order, 
6 higher order, 7 highest order 
Hierarchy of 
Growth 
Centres 
1 local growth point. 2 sub-regional 
growth po/nt, 3 regional growth centre, 
4 national growth pole and 
5 international growth pole 
1 primary growth centre, 2 local growth centre, 
3 sub-regional growth centre, 4 regional growth 
centre,5 sub-growth pole/ state level growth pole, & 
6 growth pole/ national level growth pole 
Hierarchy of 
Service 
Centres 
1 local centre, 2 major level centre, 
3 sub-regional/community centres 
4 metropolis, and 5 greater metropolis 
1 market village, 2 urban centre, 3 local town, 
4 taluka/tehsil/or sub-district level, 5 district level 
town centre or sub-regional service centre, 6 regional/ 
divisional/zonal service centre or commissionery 
town centre, 7 major regional service centre/state 
level town centre and 8 national level service 
centre/national capital service centre 
world, on the theme of settlement hierarchy, are really specific in objectivity and 
help in explaining the urban hierarchy of the regions. Such works per formed by 
the Indian scholars are mainly based on western models. It is important to note 
that most of the works contributed on the problem of 'hierarchy of sett lements, in 
the Indian context are related either to the identification of service centres or 
borrowed f rom the western works has created a lot of confus ion in dist inguishing 
it from the service centre and central place concepts^. 
Classification 
Spatial variation is a universal phenomenon that exists at macro, meso 
and micro-level. The classification of settlements in each country presents 
6 Chand, R , 'Spatial Organization of Social Facilities- A Case Study of Bulandshahr District 
An unpublished M Phil Dissertation in Geography, Jawahar Lai Nehru University, New 
Delhi,, 1979, pp 163-64 
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different strata of the hierarchies. The existing hierarchy of sett lements has been 
given in the Table 6.10 showing Indian and Global system of classification. The 
given system of classification deals with the general hierarchy of central places, 
growth centres, and service centres. However, the present study is based mainly 
on the hierarchy of service centres of the study area. 
Concept of Service Centre Hierarchy 
Any settlement that caters to the needs of the populat ion of its tributary 
area in terms of necessary goods and services besides, making provision for 
essential public amenit ies and utilities. So, the concept of service centre has been 
taken f rom various theories of different disciplines like F. Per roux ' , and J. 
R.Boudeville* about the formation and growth of development poles, W. 
Christal ler ' , and A. Losch'® about size, location, distribution, and clustering of 
economic activities, G. M y r d a l " , and A. 0 . Hirschman'^ about the geographical 
incidence and spread of economic growth, T. Hagerstrand'^, and Pottier'"' about 
the geographical di f fusion of innovations. 
The above discussed scholars revealed in their studies that (i) people are 
distributed in various settlements of various sizes on space (ii) they have 
biophysical as well as socio- economic needs (iii) they utilise physical and 
human resource endowments , i.e., goods and services to sat isfy their needs ; (iv) 
they establish sett lements of different forms over the space ; and (v) they migrate 
7 Perroux, F., 'Note sur la nation de Pole de Croissance ' Economic Applique, 1955. 
8 Boudeville, J. R., 'Problems of Regional Economic Planning' Edinburgh, 1966. 
9 Christaller ,W., "Central Places in Southern Germany translated by C. W. Baskin, Prentice 
Hall, 1966 (translated in English) 
10 Losch, A., 'The Economics of Location' Yale University Press, translated by Stopler, W. P. in 
1954. 
11 Myrdal, G., 'Economic Theory and Underdeveloped Regions' Duckworth, 1957. 
12 Hirschman, O., ' The Strategy of Economic Development' Yale University Press, 1958. 
13 Hagerstrand, T., 'Regionale Utrecklings tendensor Problem" Appendix B, Svensk Economisk 
Tilvekset, 1966-70, med, ut blickmot 1980, Stockholm, 1966. 
14 Pottier, P., 'Axesde Communication at Development Economique' Review Economique, 
1963. 
185 
to other centres in search of goods and services which are not available in their 
own settlements. 
The levels of hierarchy are manifested in the range of goods, services, 
threshold of population etc. The historical, physico-cultural and socio-political 
and economic factors affect the patterns of the hierarchy. The development of 
service centres and the development of the service areas around them are closely 
related with each other. It reveals that the service centres are created by 
developing the socio-economic infrastructure in the given space. Functional 
classification of settlements based on their developmental parameters in vertical 
succession may be termed as hierarchy of service centres. Economically viable 
and politically manageable service centres and their zones of influence are the 
pre-requisite of optimal state of spatial organisation. 
Identiflcation of Hierarchic Orders of Settlements 
Identification of the hierarchic orders of settlements, at the very outset, 
needs to determine the quantifiable personality of each settlement. There are 
various methods for identifying the hierarchic orders of settlements. The 
scalogram method based on the weighted composite score of functions has been 
one of the most prevalent methods. Some of the scholars have allotted score to 
each of the selected functions according to heir functional hierarchy. The use of 
location coefficient has also been made which is based on the number of shops 
located at a particular place in relation to the total number of shops in the area for 
centres of the same groups. But in these above methods the assignment of scores 
to the same function varies widely according to the subjective judgment of the 
different authors. 
For identifying the hierarchy of settlements some scholars suggest to base 
the analysis on the actual distribution of the types of actual functions and the 
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number of establishments (shops) under each type in every central place or 
settlement. 16 However, in this method the population served by each central 
place is omitted to be included in the analysis. But in the present study to remove 
the shortcomings of the above noted methods to identify the hierarchic orders of 
settlements scalogram technique (Fig. 42) has been applied based on their 
functional gravity in terms of their composite score of socio-economic facilities 
computed through the non-arbitrary values of their median population threshold 
(MPT) indices. 
Hierarchic Orders of the Socio-Economic Functions 
Various hierarchic levels, based on their functional gravity in terms of 
composite score of MPT indices are determined by different functions. Thus, the 
hierarchic orders of fiinctions located in a settlement reflect the hierarchic level 
of that settlement. Therefore, to understand the functional structure and the 
relative importance of settlements of the study area, the identification of the 
functional classification of socio-economic facilities becomes significant. In the 
present study, the functional classification of socio-economic facilities has been 
made on the basis of their composite score of median population threshold (MPT) 
indices. 
The computed values (Table 6.11) shows that 10 out of all the 55 socio-
economic facilities of the district belong to the lowest level i.e., to the 6th order 
of flmctions. These facilities ate retail shop, electricity for agriculture, kachcha 
road, temple, junior basic school, pucca road, clinic of private registered medical 
Practitioner, sadhan sahakari samiti, branch post office, and mosque 
establishments. The values of the functional gravity of the facilities are less than 
3.0 in terms of composite score of their MPT indices. About seventy percent 
facilities of the district fall in the categories ranging from 4th to 6th order of 
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funct ional hierarchy retaining a functional gravity of less than 9.0 units as their 
composi te score. 
Table 6.11: Classification of Socio-Economic Facilities by their Relative 
Importance based on their MPTI, Meerut, 2001 
Functional 
Order 
CSMPT 
Index 
Functions Name of Functions 
(facilities) Number Percent 
Sixth 0-3 10 18.18 
R.Sh., EA, KR, Tmp., JBS, PR, 
PRMPC, SSS, BPO, Msq. 
Fifth 3-6 17 30.91 
PHS-C, JHS, VHQ, NPC, HS, 
AERC, MCC, RM, PM, IC, 
ASS, SMC, PTO, Ph., Bnk., 
Disp., NLTLA 
Fourth 6-9 15 27.27 
Rly., OSD, PL/PR, CCC, 
PS, M.St., PRHI, FM, CSS, 
AIC, PRS, LTS, VH, PPC, FSS 
Third 9-12 5 9.09 SETC, BHQ, PP, PHC, PT 
Second 12-15 2 3.64 Cin., OHT 
First 15 &above 6 10.91 
Total 55 100.00 
Only 7 facilities register the highest order of funct ions regarding the 
funct ional hierarchy. These include hospital, graduate and post graduate college, 
professional training institution, cold storage, employment exchange, tehsil and 
district headquarters. The functional gravity of these facilities ranges f rom 15.0 to 
100.9 in terms of their individual composite score of M P T indices. 
Sett lements by Hierarchic Orders 
In the present study, the basis of classification is the composi te score of 
med ian populat ion threshold indices (MPTI) of socio-economic facilities. The 
Fig 6.2 and the Table 6.12 exhibits the salient features of the set t lement hierarchy 
in Meerut district. The application of scalogram technique (Fig.6.2) identifies 
eight hierarchic orders of settlements in the district based on the criterion of the 
funct ional gaps in their composite score. It also shows the under lying patterns of 
relat ionship between size of population of the settlements and their composite 
rank. The identified eight hierarchic orders of sett lements deal ing with their 
vertical classification in relation to their distributional and fiinctional 
characterist ics may be explained systematically as fol lows: 
Table 6.12: Number of Settlements Classifled by the Orders of Hierarchy 
based on the Composite Score of M e d i a n Population 
Threshold (MPT) Indices 
Hierarchic Order Class Interval of 
Composite Score 
Settlements 
Number Percent 
First 500 & above 1 0.16 
Second 350-500 2 0.32 
Third 200-350 8 1.27 
Fourth 130-200 10 1.59 
Fifth 70-130 15 2.39 
Sixth 30-70 76 12.10 
Seventh 1-30 508 80.89 
Eighth 0 8 1.27 
Total 628 100.00 
First Order Settlements 
The state of functional gaps among settlements of the district determines 
the composi te score of 505.0 as the lower limit to be the entry point of the first 
(highest) order of settlements in the district. There lie on ly one settlement, 
namely, Meerut City. It is important to note that there is a w ide funct ional gap 
be tween Meerut and the next second order service centre in the sett lement 
hierarchy of the district. 
Second Order Settlements 
Under second order settlement category only two urban set t lements of the 
district lie, like Sardhana and Mawana having composi te scores (CS) o f 465.00 
and 412.50 respectively. It is important to note that all these 2 towns are 
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functioning as tehsil headquarters and the remaining third tehsil headquarters is 
located at Meerut itself. Sardhana town, in spite of having slightly lesser 
composite score than Mawana town, is a better developed tovm because of being 
prominent commercial, educational, and industrial town of the district, well 
connected by rail and road facilities with the major neighbouring towns of the 
environs. 
Third Order Settlements 
The eight settlements of the district lay in the category of third order 
settlements. Interestingly all the eight settlements are the centre of block 
headquarters. The towns of Hastinapur, Parikshitgarh, and Daurala are the larger 
towns of the third order having very marginal functional gap with one another. 
The remaining five settlements, namely, Kharkhaunda, Saroorpur Khurd, 
Machhra, Rohta, and Jani Khurd are smaller settlements, under third order 
settlement category. Jani Khurd and Machhra attain very poor magnitude of 
functional gravity as 255.6 and 214.2 respectively, owing to its locational factor 
as they are found in rural areas and are villages. 
Fourth Order 
There are as many as 10 settlements (1.59 percent) of the district 
including the towns of Bahsuma, Kamawal, Shahjahanpur and Lawad lay under 
this category. The score of functional gravity of the fourth order of settlement 
hierarchy ranges from 149.0 to 188.7 unit. The Mohidanpur is one of the 
important settlements lie under the fourth order of settlement; it is one of the 
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most prosperous and well facilitated villages of the district because it is well 
connected by road and railways. 
Fifth Order 
Out of the total 628 settlements, only 15 (2.38 percent) fall in the fifth 
order of settlement hierarchy (Table 6.12) ranging within the functional limits 
fromTO.O to 130.0 units as their individual composite score of M P T indices. It is 
worth to point out that all the settlements of this category have nyay panchayat 
centre. All the settlements of the fifth order show a very small range of inter-
settlement functional gap among them, arranged either in ascending or 
descending order. The spatial distribution of the fifth order settlements of the 
district (Fig. 6.2) shows almost a definite pattern. 
Sixth Order Settlement 
The sixth order of settlement hierarchy shows an almost uniform pattern 
of spatial distribution. The individual composite score of ftinctional gravity of the 
sixth order settlement hierarchy ranges between 30.0 and 70.0 units of the 
individual composite score of settlements includes 76 rural settlements (12.10 
percent) of the district. Almost all the settlements of this order have the status of 
a nyay pancitayal centre, village development officer's (VDO) headquarters or 
patwari circle headquarters. These villages can be taken as the central villages or 
rural market villages. The spatial distribution of these settlements exhibits an 
approaching uniform pattern. The highest number of the 6th order settlements is 
18 registered by Sardhana block followed by Saroorpur Khurd having 15 such 
settlements of the sixth order. 
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Seventh Order Settlements 
The seventh order of settlements shares about 82.16 percent (516) of the 
total settlements of the district, experiencing a high level of distribution. The 
individual composite score of functional gravity of this hierarchic level is less 
than 30.0 units. It is revealed from the existing pattern that the villages of the 
seventh order experience the vocational facilities of the lowest order such as rural 
retail shop, kachcha road, temple, mosque, junior basic school, sadhan sahakari 
samiti, and branch post office. It is important to note that there has been a marked 
change in the number of the 7th order settlements in the district during the last 
decade as there has been a numeral-reduction of 287 settlements in 1997 from 
total of 900 settlements comprising a significant percentage of the settlements 
that fall under this category due to reorganization of the district, some portion 
was carved out like Baghpat tehsil, designated as a separate district. The 
Hastinapur block contains 72 settlements as the highest score followed by Jani 
Khurd having 45 settlements of the 7th order of settlement hierarchy. 
Eighth Order Settlements 
AH the settlements that are lacking in the socio-economic facilities or 
having their individual composite score of functional gravity as zero have been 
taken in to account. Only eight settlements in the district are categorized under 
8th order of settlement. These settlements are Tukali, Qutubpur Viran, Sankrod, 
Mansoorpur, Qutubpur Viran in Parikshitgarh block, Rajpur Khampur in Jani 
Khurd, Saidbhar in Daurala block and Bilochpura in Hastinapur. All these 
settlements have the population of less than 100 persons. It is important to note 
193 
that in comparison to eight settlements of the 8th order in 2001, there were 12 
such settlements in the year 1991. It is revealed form this fact that there has been 
a marked improvement in the distribution of socio-economic facilities among the 
settlements of the lowest order in the district during the last decade i.e., 1991-
2001. 
HIINTERLANDS OF SERVICE CENTRES 
The hierarchy of settlements refer to the area or zone of influence. The 
area or zone under the functional influence of a settlement is said to be its zone of 
influence or hinterland. The hinterland or zone of influence of the major urban 
centres can be termed as umland, urban field, or urban region. The development 
of a hinterland of any point location is based on the physical factors of the 
environment concerned, on the one hand, and the prevailing socio-economic 
activities and infrastructure in the area, on the other. Therefore, the delineation of 
hinterlands of point locations requires the formulation of applied strategies based 
on a lot of logical and classical considerations. In the present analysis an attempt 
has been made to formulate a scientific strategy for delineating hinterlands of the 
service centres of the district, and to analyse their spatio-fimctional realities 
systematically. 
The Delineation Strategy 
Various methods have been used for delineation of service centres, like 
scalogram technique, Reilly's Law of Retail Gravitation, modified Gravity 
Method, and average composite score gravity method etc. The present study deals 
with modified gravity method based on the composite score of median population 
194 
threshold (MPT) indices of socio-economic facilities. The conceptual f r ame of 
the method has been discussed systematically as follows: 
T h e M e t h o d E m p l o y e d 
T h e Modif led Gravity Model 
The application of the modified gravity model used in the present study is 
based on three basic considerations of (i) functional mass criteria of M P T indices, 
(ii) break-point criteria, and (iii) hierarchic order-wise criteria of funct ional range 
to formula te the rule for delineating the hinterlands of service centres. The above 
said rule can be termed as 'modif ied gravity model ' based on composi te score of 
M P T indices. 
(a) Functional mass of settlements: The modified gravity model as used by G. 
Rushton and L.K. Sen'^ has been followed in order to fix the l imits of the service 
areas o f service centres of various orders with a marginal modif ica t ion in the 
application of the functional gravity of settlements. Instead of using populat ion as 
mass, the composi te score of median population threshold ( C S M P T ) indices has 
been taken as the mass of each settlement. 
(b) Breaking-point identiflcation: For identifying the c o m m o n point of 
inf luence between the two given settlements on the map for delineating the 
boundaries of their hinterland, the concept of gravity model has been fol lowed. 
The rule for identifying the location of the breaking point be tween the two given 
centres is as fol lows 
15 Rushton, G., 'Planning Practices in the Context of Location Theories', in Readings on Micro-
Level Planning & Rural Growth Centres, (ed ) Sen, L.K., NICD, Hyderabad, 1972, p.210 
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p=d/ l+Vca/cb 
p=common point, where the two hinterlands meet , measured from 
the smaller centre; 
Ca=composite score of MPT indices as the functional mass of the 
centre 'A' which is bigger of the two centres; 
Cb=Functional mass of centre 'B' which is smaller of the two 
centres; and 
d=Distance between the two centres 'A' and B. 
Thus, the common points PI P2, and P3 in between A, B, and. C centres 
respectively help to identify the point of equilibrium P, where the hinterlands of 
each of the three centres A, B, and C meet with one another. With the help of an 
accompanying illustration (Fig. 6.3) it is clear that in the triangle A B C the 
intersected point of the lines joining each apex to the common point of its 
opposing base would be the point of equilibrium. 
N o w the boundary of the hinterlands would not pass directly f rom one 
Common Point to another Common Point but it would traverse via the point of 
equilibrium. For example the boundary of centre A will pass through the points 
P I , P2, P3 respectively. Finally, the revenue boundary of each such settlement 
through which the hinterland boundary of service centres pass, is taken into 
account, to which side of the hinterland-boundary drawn by a straight line 
between the two centres, the location of a given settlement lies, the entire revenue 
area of the settlement would be included to the same side of hinterland. 
(c) Criteria for the functional range 
While delineating the hinterlands of service centres by hierarchic orders 
to ascertain their individual functional gravity it becomes a necessary step to take 
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into logical consideration. The determination of such functional gravity of service 
centres can be made from the range of the order of their functional hierarchy. For 
this purpose, two methods can be employed in the computation and may be titled 
as the (1) 'intact range' method, and (ii) 'non-intact range' method as explained in 
sequent maimer. 
(i) Intact range method: In the intact range method, while delineating the 
hinterlands for the centres of any given order the functional mass of the centres of 
the order is taken as such on the one hand, and the functional mass of those 
centres that belong to the higher order than that of the order of consideration, 
their individual fianctional mass would be taken equal to the value of the upper 
limit of the given order of settlement hierarchy, on the other. This method shows 
that functional hinterland of the higher order service centres gets all those 
services rendered by lower order service centres also. 
(ii) Non-intact range method: In the non-intact range method, while delineating 
hinterland boundaries for the centres of any given order, the actual individual 
fionctional mass in terms of composite score of M P T indices of each centre of the 
given order or of the higher order is taken into account for computation. In the 
present study, the non-intact range method has been used because this method 
deals with the actual functional gravity of the service centres in delineating the 
realistic size of their respective hinterlands. 
Delineated Hinterlands of Service Centres 
The eight orders of settlement hierarchy have been identified. The 
settlements of the and orders are ordinary villages and do not plays any 
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important role as performed by other service centres of the higher order. The S"' 
and 6'*' order of settlements are the large central villages serving their tributary 
areas as service centres. The settlements of the first four orders are well identified 
service centres. Therefore, in the present study the settlements of the first six 
orders of settlement hierarchy have been taken as the service centres of the 
district. The delineation of the hinterlands of each service centre by hierarchic 
orders has been done based on the non-intact range method using the composite 
score of median population threshold (MPT) indices of socio-economic facilities 
of the service centres. 
The study reveals the following characteristics of the vocational 
organization of settlements of the district, (i) the Ganga, and Hindan rivers 
confine the district by disconnecting it f rom the adjacent areas of the 
neighbouring districts on its eastern and the western boundary respectively, (ii) 
There are several important service centres in the district like the towns of 
Dhaulari, Kaili, Shahjahanpur and other developed large size villages, which lie 
close to the southern boundary of the study area towards Ghaziabad district. This 
indicates that no service centre located in Ghaziabad district near the boundary 
may have its zone of influence inside the southern fringe of Meerut district, (iii) 
In the northern border-fringe of the district there are service centres like Malawa, 
Phaluda and Rardhan. These centres have hindered the development of any 
important service centre of Muzaffamagar district near the border, (iv) the fringe 
of the north-western border of the district has no important services centre. 
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Hinterlands of the First Order 
The district has only one service centre of the first order in the settlement 
hierarchy i.e., Meerut. Therefore, the whole administrative area of the district 
(Map 25) can be taken as the hinterland of this town. It is because most of the 
administrative services and facilities are provided by the Meerut Municipal 
Corporation itself. The specific geographical setting of the district, justifies the 
dimensions of the hinterland of the Meerut service centre. 
Hinterlands of the Second Order 
There are three service centres, including one centre of the first order, can 
be taken into account for delineating the hinterlands of the second order centres. 
It is important to note that these three service centres are the headquarters of the 
three tehsils of the district. The Map 25 shows that barring f ew exceptions, the 
spatial size patterns of the delineated hinterlands of the second order, nearly 
correspond to that of the existing tehsils of the district. 
Hinterlands of the Third Order 
As many as 11 independent hinterlands of the third order can be 
delineated (Map 25) in the study area meant for the 11 service centres of the first 
three orders. Except, Kithore centre each of the remaining 10 service centres of 
the order are the headquarters of the block concerned. The spatial shape and size 
patterns of the third order hinterlands of the centres, barring few exceptions, 
resemble to that of the existing block level areal units of the district. 
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Hinterlands of the Fourth Order 
There are 21 independent hinterlands of the fourth order in the district. 
Out of these 16 service centres that lay within the first four orders of the 
settlement hierarchy and 5 centres are the villages. The size and shape pattern of 
the hinterland of the order indicates (Map 25) that the central part of the district 
has the larger hinterlands which reflects the state of high level of development of 
service centres located in the central parts of the district than that of the boundary 
areas. 
Hinterlands of the Fifth Order 
There are 36 independent hinterlands of the fifth order in the district. The 
service centres of these hinterlands are total settlements of the first five orders by 
settlement hierarchy consisting 15 towns and 21 rural settlements of the district. 
The spatial size and shape patterns of distribution of hinterlands of the f if th order 
shows a continuity of larger tributary areas lying within the central belt of the 
district in north-south direction. This seems to be the result of high level of 
development of service centres in the area due to the existing efficient rail and 
road network. 
Hinterlands of the Sixth Order 
There are as many as 112 independent hinterlands of the sixth order in the 
district. The ftmctional gravity of the service centres of the order ranges between 
30.0 and 70.0 units of their composite score of median population threshold 
(MPT) indices of socio-economic facilities. The Map 25 shows no definite 
pattern of distribution of the size and shape of the hinterlands of the sixth order. 
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If the spatial arrangement of hinterlands of the service centres is viewed at by 
superimposing the map of hinterlands of the sixth order (Map 25) over the map 
showing the levels of development, it is clearly seen that the hinterlands of the 
sixth order of service centres are larger in size in the areas where the level of 
development is low. For example the blocks of Jani Khurd, Rohta, and Daural 
reflect this pattern. On the other hand, the blocks of Mawana, Sardhana and 
Parikshitgarh have the smaller size of hinterlands of the sixth order of service 
centres. 
It may be concluded from the analysis that the size of the hinterlands of 
the lowest order of service centres is inversely related to the level of development 
in the area. In other words it may be explained that the less developed an area the 
larger are the hinterlands of the lowest order service centres. 
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The development is a multi-dimensional phenomenon perceived in various 
ways by the different people. The development of a region can be explained in two 
ways in course of time and space, as (i) the measurement of changes in the 
distribution of developmental parameters between the two given points jf time, and 
(ii) the existing distribution pattern. 
The regional planners and policy makers take in to account the diagnostic 
plan (on priority) to eliminate regional imbalances and disparities to the balanced 
regional development. The present study is based up on the changes in the levels of 
socio-economic development during 1991-2001, and the distribution of functional 
gravity of socio-economic facilities in 2001. And there are 55 socio-economic 
facilities (inhabited settlements and blocks have been taken as areal unit) for working 
out the levels of development. The demographic data for 2001 has been collected 
from the Provisional Census Records of the Office of Deputy Director of Census 
Operations, Meerut Region, Meerut for 2001 Census. Moreover, the data of 
population if, was not available, then projection was made for the year 2001, based 
on the available demographic data of 1991 Census 
Development Levels by Rate of Change 
The area-size variations among the component areal unit affect the 
distributional pattern of developmental parameters that does not provide realistic 
results of development. In order to overcome this problem percentage change has 
been used in the present analysis. However, the method of percentage change in 
some cases provides misleading results as an equal extent of percentage change 
between two given points of time over each of the small and major functional 
quantities of two spatial areal units would falsely indicate an equal state of change. 
Therefore, to ensure the better results for determining the development levels by rate 
of change, an attempt has been made to devise a 'development index' . Later on, both 
the methods have been employed in explaining the levels of development of the 
study area. 
Computation of Development Index 
For computing the development index the composite score of median 
population threshold (MPT) indices of socio-economic facilities has been considered 
as the functional gravity. The method of computation of the development index (Di) 
for the study area has been explained in the following steps 
(i) Firstly, taking the actual functional gravity of the given each component areal unit 
for the years 1991 and 2001 as G1 and G2 respectively, their difference is calculated, 
considering it as the absolute change (Ac) in the functional gravity of the concerned 
areal unit. 
(ii) Following the computed value of the absolute change in the gravity of given 
settlements of the given component areal unit meant for the given duration, its 
percentage change is calculated. 
(iii) In the third step the mid-ideal functional gravity (Mifg) of the given component 
areal unit is worked out. A settlement, if consists of all the facilities taken into 
account, their absolute composite score, is taken as the gross ideal functional gravity 
(Gifg) of the settlement. The half of this gross ideal functional gravity has been 
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considered as the mid-ideal functional gravity (Mifg) of an ideal settlement because 
if all the settlements of the given areal unit attain the median state of the gross ideal 
functional gravity, the functional structure of settlements would present a pattern of 
optimal spatial organisation. 
(iv) based on computed composite score of median population threshold (MPT) 
indices of all the given 55socio-economic facilities for example if the Gross Ideal 
Functional Gravity (Gifg) of the district in the year of 2001 is found to be 750.0 then 
the mid ideal functional gravity (Mifg) can be taken as 375.0. Thus, multiplying this 
value of mid ideal functional gravity (Mifg) with the total number of settlements of 
the given component areas unit its mid-ideal functional gravity can be calculated 
conveniently. 
(v) Dividing the computed value of the mid-ideal functional gravity (Mifg) of the 
given component areal unit by its absolute change (Ac) of the given time period the 
relative change in the functional mass of the areal unit for the period can be 
determined. 
(vi) Finally, by dividing the computed value of the percentage change (Pc) in the 
functional gravity of the given areal unit within two given points of time, by its 
relative change (Rc), the result obtained is the value of the development index (Di) 
meant for determining the state of change in the functional gravity of a given 
settlement or component areal unit. 
(vii) On the basis of the above theoretical explanation the district experiences 132.5 
and 36.6 as the values of the percent change and relative change respectively in the 
developmental phenomena during 1991-2001, computing 4.01 as the numeral entity 
of the development index for the study area. 
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Development Levels by Percentage Change in Functional Gravity 
After consideration the percentage change in the distribution of functional 
gravity of settlements of the district during 1991-2001 it is observed that about one-
fourth settlements of the study area experience a low level of development 
(Table?. 1) whereas only 20 per cent settlements register a high rate of change in the 
distribution of socio-economic facilities. It is also found from the analysis that 41 
settlements of the district have no functional growth during 1991-2001, whereas the 
maximum 306.0 per cent in the village Mahidanpur of Meerut block. It shows very 
high range of variation in the percentage functional growth of settlements. The 
spatial distribution of settlements characterised by the parentage change in the 
functional gravity of settlements of the district shows no definite pattern. The 
settlements that had a very small functional mass with large size of population seem 
to have a high level of percentage change in their functional gravity during the 
decade. The Meerut block registers the highest percentage functional growth per 
cent) followed by Mawana block (154.7 per cent), whereas the lowest percentage is 
recorded by Parikshitgarh block (89.8 per cent). It seems to be the result of the fact 
that the blocks which were characterised by the low level of development in 1991, 
the rapid development has taken place showing a high rate of percentage change in 
their functional gravity during 1991-2001. The blocks sprawling over the north-south 
mid-belt and the eastern areas of the district show a rhythm of high level of 
development based on the percentage change in their functional gravity due to their 
nearest distance from urban centres. 
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Table 7.1 : Number of settlements classified on the basis of various criteria 
determining the rate and the levels of development, Meerut 
District, 2001 
Change in 
Functional Development Distribution of Functional Gravity 
Level of 
Development 
Gravity (1991-
2001) 
Index (1991-
2001) (Composite Score), 2001 
Very High 137 147 98 
(21.81) (23.41) (15.61) 
High 115 106 32 
(18.32) (16.87) (5.1) 
Mediutn 125 116 65 
(19.9) (18.48) (10.35) 
Low 109 86 151 
(17.36) (13.69) (24,04) 
Wery Low 142 173 282 
(22.61) (27.55) (44.9) 
Total 628 628 628 
(100) (100) (100) 
Note; Figures in parentheses refer to the percentage of settlements 
Levels by Development Index 
Using the technique of development index it is observed that the value of 
development index among the settlements of the district varies from zero in 63 
villages to 283.86 in Mahidanpur village of Hastinapur block. The analysis reveals 
that a little more than one-third settlements of the district experience a low level of 
development while only 23.4 per cent settlements register a high rate o f development 
during 1991-2001. 
The spatial distribution of settlements characterised with the levels of 
development during 1991-2001 based on the criteria of development index shows a 
non-ubiquitous pattern. However, it is clear from the illustration that most of the 
settlements lying in the eastern half of the district attain a high rate of development. 
The above noted spatial pattern of development levels seems to be the result of the 
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large expense of fertile land facilitated with adequate irrigation and other socio-
economic facilities. 
Among blocks the development index varies from 3.22 being lowest in 
Parkshitgarh to 15.62 as highest in Meerut block, meant for the period of 1991-
2001. By classifying the blocks on the basis of the development during 1991-2001 it 
is observed (Map 27) that except Saroorpur Khurd almost all such blocks that are 
small in spatial size attain a high level of development in the district. 
Development Levels by Functional Distribution 
The levels of development can also be determined by assessing the 
distribution of functional gravity of settlements of the district based on the composite 
score of median population threshold indices (MPTI) of socio-economic facilities. In 
the district, for the year 1991, the composite score of functional gravity of individual 
settlements varies from zero to 1505.6 recorded in Meerut town. It shows a very 
large range of variation in the distribution of functional gravity among settlements. 
The levels of development of the blocks have been identified on the basis of the 
composite score of MPT indices per hundred settlements. 
It is important to note (Table 7.1) that 44.9 per cent settlements of the district 
have a low level of development in 2001, while on the contrary; only 15.59 per cent 
settlements experience a high level of development. The spatial distribution of 
settlements in the district presents a non-ubiquitous pattern for the year 2001. It can 
he generalised from the given Illustration that barring few exceptions, the spatial 
distribution of settlements having high level of development shows an approaching 
uniform pattern. 
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The district experiences, a composite score of 1785.3 units of functional 
gravity per hundred settlements. Among blocks of the district this functional gravity 
(Map28) varies from 11 in Parikshitgarh to 2989.9 in Meerut indicating a wide range 
of dispersion in the distribution of functional gravity. The blocks of Parikshitgarh 
and Hastinapur comprising of a large number of small size settlements experience a 
low level of development, while the blocks of Meerut and Mawana show a high level 
of development. The spatial pattern of the levels of development among settlements 
and the blocks shows that the district has a considerable scope for future 
development of socio-economic facilities. 
Levels by Individual Socio-Economic Facilities 
The determination of the levels of distribution of individual socio-economic 
facilities helps the regional planners to chalk out the priorities to the given areal units 
of the district for their future development. An endeavour has been made to work out 
the block-wise levels of distribution of 55 socio-economic facilities of the district in 
2001. The distribution levels have been determined on the basis of the composite 
score of median population threshold indices of each of the 55 socio-economic 
facilities per 100 settlements. 
Levels by Major Sets of Socio-Economic Facilities 
On the administrative basis, while allocating budgetary amounts at district 
level under sectoral approach, the technique of determining the levels of distribution 
of major sets of socio-economic facilities by blocks, help the micro-regional planners 
in the process of plan formulation for the development of department-wise socio-
economic facilities. An attempt has been made to determine block-wise levels of 
distribution of each of the 7 major categories of socio-economic facilities on the 
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basis of the distribution of their composite score of median population threshold 
(MPT) indices per 100 settlements in 2001. 
Educational facilities 
The educational facilities constitute 14.24 per cent of the total functional 
gravity of the district registering 254.2 units of .composite score of median 
population threshold (MPT) indices per 100 settlements. Among blocks Meerut, 
Sardhana, Kharkhaunda and Mawana show a high level of distribution of educational 
facilities, while the blocks of Machhra, Hastinapur, and Parikshitgarh show low 
level. The large number of settlements, concentration of schools and colleges at few 
places, and unfavourable conditions prevailing for human habitation seem to be the 
causes of the low level of distribution of educational facilities in the above three 
blocks of the district. 
Health Facilities 
The functional gravity of the health facilities in the district shares 14.68 per 
cent (Table 7.2) of the total composite score of median population threshold (MPT) 
indices of all the facilities of the district per 100 settlements. Among tehsils Meerut 
has a high level of distribution of health facilities Meerut, Sardhana, Kharkhaunda 
and Mawana show a high level of distribution of health facilities, while the blocks of 
Machhra, Hastinapur, and Parikshitgarh show low level of health facilities. The 
major cause of this differential spatial pattern seems to be the concentration of these 
facilities in the major urban centres of the district and lack of attention of the 
Government. 
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Table 7.2: Composite score (Functional Gravity) of socio-economic facilities by 
Major Categories and their relative share of distribution, Meerut 
District, 2001 
S.No. 
Major Category of Socio-
Economic Facilities 
Composite Score 
per 100 settlements 
Percent to 
Total 
1 Educational 254.2 14.24 
2 Health 262.1 14.68 
3 Communication 251.3 14.08 
4 Market 102.4 5.74 
5 Agro Economic 385.7 21.60 
6 Public Administration 332.4 18.62 
7 Miscellaneous 197.2 11.05 
Total 1785.3 100.00 
Communication Facilities 
The functional gravity contributed by communication facilities including 
postal and transport facilities at the rate of composite score of 251.3 units per 100 
settlements (Table 7.2) shares about 14.08 per cent to that of all the facilities of the 
district. Among tehsils Meerut leads the distribution. The blocks of the northern part 
of Meerut tehsil, and Jani Khurd block record a high level of distribution, whereas, 
Parikshitgarh and Hastinapur show a low level. The absence of rail network in these 
two retarded blocks seems to be major cause of poor distribution of communication 
facilities. 
Market Facilities 
Out of the total composite score (1785.3) of socio-economic facilities of the 
district, per 100 settlements (Table7.2) the market facilities contribute only 5.74 
percent. The central part of he district show a low level of distribution of market 
facilities because most of the major urban centres of the district lie in this part of the 
district, which do not have weekly and fair 's market facilities. The blocks lying 
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along or near to the Ganga River experience a high level of distribution of the market 
facilities. 
Agro-Economic Service Facilities 
In the district, the composite score of median population threshold (MPT) 
indices of agro-economic service facilities per 100 settlements is 385.7 which 
constitute about 21.60 percent (Table?.2) functional gravity of the district. 
Kharkhaunda, Jani Khurd and Machhra experience a high level of distribution of 
agro-economic service facilities whereas, the blocks of Hastinapur, and Daurala 
register a low level of distribution. The large areal-size, comparatively unfertile land 
and most of the area being khadar tract of the Hindan river are some of the basic 
factors in retarding the distribution levels of agro-economic service facilities of the 
backward blocks. 
Public Administration Services 
About 18.62 per cent composite scores of all the facilities of the district is 
shared by the facilities of public administration (Table 7.2) including the services 
regarding social justice and security and administrative headquarters showing 332.4 
units of composite score per 100 settlements. The spatial pattern of distribution of 
public administrative facilities shows a quite differential pattern among blocks. The 
blocks of Meerut and Mawana being major urban centres, and blocks of 
Kharkhaunda and Machhra being small in areal extent experience a high level of 
distribution of public administration service facilities. 
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Miscellaneous Facilities 
The miscellaneous service facilities including religious institutions and 
recreational centres that shares about 11.02 per cent functional gravity of the district 
(Table 7.2) showing 197.5 units of the composite score of their median population 
threshold (MPT) indices per 100 settlements. Among blocks distribution displays no 
definite pattern. The blocks of Parikshitgarh, and Machhra experience a low level of 
development, whereas, the remaining blocks of tehsil Meerut attain a high level of 
distribution. Among the tehsils of the district, Meerut records the highest order of 
distribution followed by Mawana tehsil. This seems to be the result of the location of 
district headquarters in Meerut tehsil. 
The analysis regarding the levels of socio-economic development reveals that 
there exists a wide variation in the levels of socio-economic development and also in 
the spatial pattern of distribution of settlements. It shows that there is a need of more 
infrastructural development and hence in the socio-economic facilities to have an 
optimum spatial organization of socio-economic facilities. 
Diagnos t i c P lanning F o r Soc io -Economic Facil i t ies 
The 'fresh-end' planning is possible with the fresh geometrical space and 
adequate income. The developing economies, out of their meagre resource 
endowments, can not afford to achieve optimal spatial developments. Keeping in 
view the problem as well as balanced regional socio-economic development, the 
micro-level diagnostic planning is best suited to such countries. 
The micro-level diagnostic planning is meant to develop small regional units 
like village, town, block or district within the limits of the available resources. An 
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attempt has been made to develop a 'micro-regional planning' model of Meerut 
district as a case-study. 
The Proposed Micro-Level Diagnostic Model 
The proposed model is suggested to be completed in five phases, with 
their related five factual perspectives, themes and eleven major objective contents. 
First Phase-Jaxowom/c Perspective-. The first phase deals with the taxonomic 
perspective of the functional classification of socio-economic facilities. The 
individual functions may be put under sub-categories and major groups. 
Second Vhast-Distribution Perspective: The second phase deals with the 
identification of priority location of quantitative and spatial patterns of distribution of 
the given functions of socio-economic facilities-The settlement of an area, size of 
population, and homogeneous or heterogeneous phenomena of the distribution of 
each individual function of settlement. 
Third V\\2iSQ-Analytical Perspective'. The main objective of this phase has to develop 
such statistical methods which can measure the functional gravity of the individual 
functions on the one hand, and their relative gravity, on the other. To work out the 
gravity, of each given function its median population threshold (MPT) has to be 
worked out. The 'Reed-Muench' methods as used by 'Haggett and Gunawardena' has 
been used for this purpose. Further, to work out the relative functional gravity of 
each given function its MPT index is computed. Theoretically, the MPT index is the 
ratio between the MPT of the given function and the MPT of any assumed function 
taken as a unit measure. This method of MPTI helps the analyst to compare the 
functions in terms of their functional gravity with one another. 
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Fourth Vhnst-Assessment Perspective This phase, actually, on the basis of the 
functional measures drawn from the analytical perspective of the model, deals with 
the computation of the functional gravity of individual settlements on the one hand, 
and the determination of the distribution levels of the given functions of the areal 
units taken into account, on the other. Here, it is important to note that the levels of 
functional distribution in the given areal units are determined computing the 
functional gravity i.e., composite score of MPT indices per 100 settlements. Thus, 
this phase of assessment perspective helps in revealing the image of cultural relief of 
the region. Therefore, the perspective in relation to assess the levels of 'functional 
distribution is supposed to be the perspectives of spatio-functional assessment. 
Fifth VYiast-Normative Perspective: The fifth phase of the proposed model covers 
the theme of directional (indicative) and Vocational planning aspects. The directional 
planning includes the process of ranking of component areas unite of the given study 
area determining the levels of distribution of the functional gravity per 100 
settlements. In a district, for example ranking of blocks can be identified in this 
connection. Following the ranking exercise the blocks can be put on priority orders 
in ascending succession taking lowest level block on the first priority order and so 
on. 
The vocational planning (normative perspective) deal with the two working 
objectives-first, identification of the locations; and second, determinations of their 
priority. The model helps the district planners to develop facilities within their 
allocated budget accordingly. 
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SOmAnV AND CONCLUSION 
After foregoing discussion regarding the regional development for 
socio-economic development, it may be concluded that the socio-economic 
development depends upon the physico-cultural and socio-economic 
conditions of the region. The development is pursued through opt imum use of 
the existing natural and human resources of the region by formulating 
pragmatic planning. The chronological development of concept of regional 
planning shows that there is a lack of coherence among the planners 
Analysis regarding the spatial organization of settlements reveals that 
there has never been a numeral growth of more than 0.53 percent since 1901. 
The density of settlements reveals that there are about 25 settlements that 
occupy the area of 100 sq. km. The differential pattern of physico-cultural 
attributes of the district not only influences the distribution of settlements but 
also registers a significant variation in the density of population as it varies 
from 10 persons per sq. km. to as high as more than 5000 persons per sq. km. 
The distribution of settlements shows the mean spacing of 1.8 km., it varies 
from 1.52 in case of retail shop to 54.12 km in case of district head quarter 's 
location. By using simple correlation and regression technique, it is observed 
that the inter-spacing and size of settlements are positively related. 
The existing 55 socio-economic facilities have been grouped in to seven major 
categories of education, health, market, communication, agro-economic 
facilities, and public-administration and miscellaneous (religious and 
recreational). The analysis reveals that most of the settlements that lie in the 
Ganga khadar tract have low level of the distribution of these facilities owing 
to the fact that most of the settlements are agrarian in nature, poses some 
problems for human inhabitation. The settlements lying close to the urban 
centers show a wide functional gap, as most of the facilities are confined to 
these urban settlements in the for of clusters. The population size group of 500 
to 10000 persons has maximum number of socio-economic facilities with few 
exceptions. Further, it is observed that the rural areas in spite of continuo's 
efforts from Govt, by launching various literacy programmes, have low level 
of educational development, the major reason seems to be the lack of 
awareness about the importance of education. Regarding healthy facilities it is 
observed that the major health facilities (both the health and medical) are 
concentrated in urban areas as more than one third of the medical care 
establishments are located in urban areas. The distribution of postal services is 
up to the satisfactory level as the distribution is almost uniform in case of 
BPO, barring the exception of telephone facilities. The road density of the 
district is of moderate level while the railway facility is not sufficient to 
support the population of the district and hence needs some new railway tracks 
to be established. The market facilities in the district does not show uniform 
pattern. There are 724 ration shops that serve the people of the district. Their 
distribution is approaching uniform, however there is a wide gap between the 
units located in rural areas as coma pare to those of located in urban areas. The 
weekly markets are held on the basis of important day according to religion. 
Fair markets are distributed according to the importance of place based 
religio-cultural aspects. All of the 628 settlements have electricity that helps in 
the development of agriculture by facilities of tube-well irrigation, besides the 
available canal irrigation facilities. The simple correlation and regression 
analysis reveals that there exists a close relation ship between agro-economic 
infrastructure and agricultural development and the positive iinear relationship 
has been represented by the regression line. The distribution of miscellaneous 
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facilities exhibits that the recreational facilities like Public Libraries and 
Reading Rooms, Leisure time sports, Cinema etc are confined only to the 
urban settlements and show no definite pattern. In the district eight settlements 
have no facility. In the remaining 620 settlements the clustering of socio-
economic facilities ranges from 2 as minimum to 450 as min imum observed in 
Meerut City. The clustering of socio-economic facilities does not follow the 
hierarchy of settlements, and facilities in central places are not homogenous in 
nature. 
Based on Median Population Threshold (MPT) indices, the composite 
score (Functional Gravity) of socio-economic facilities has been worked out to 
measure the hierarchy of settlements. The computed statistics regarding the 
functional gravity per hundred settlements reveals that if there is a high order 
of socio-economic facilities then the median population threshold be also the 
high. It further shows that larger size of population of the functional 
settlement determines the high order of functional hierarchy. The simple 
correlation and regression analysis establishes a positive relationship between 
the available socioeconomic facilities and size of population. Analysis of the 
multiple correlation and regression with the help of computer, regarding the 
socio-economic facilities and their correlates by taking explanatory 
(dependent) and 9 non-explanatory variables show that there is no specific 
relationship between the share of non-agricultural workers to the total 
workers. The functional gravity of socio-economic facilities has inverse 
relationship with the share of scheduled caste population to total population, 
agricultural work force to total work force and the distance of the nearest 
urban settlement , while the composite score of socio-economic facilities is 
positively related to size of settlement, density of population, growth of 
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population, literacy, and net irrigated area. The analysis regarding the 
hierarchy of settlements determines the eight different hierarchic orders. The 
fist order includes only one settlement, i.e., district head quarters, second, third 
and fourth settlements have 2, 8, 10 settlements respectively and so on. The 
seventh order consists of 516 settlements contributing to more than 80 percent 
of the total inhabited settlements of the district. 
The analysis regarding the levels of socio-economic development in 
space and time reveals that the development is not uniform and shows a wide 
variation in the functional distribution of settlements. The study area, i.e., 
Meerut district requires more socio-economic facilities to attain an optimal 
organization of socio-economic facilities and hence for the balanced 
development. 
The significance of the proposed model for the micro-level 
regional planning for socio-economic development lies in the fact that if it is 
adopted by the policy makers and regional planners, then existing disparities 
in socio-economic development can easily be minimized and to utilize the 
human and natural resources to its fullest, keeping in view the future 
implications. The proposed model also helps in identification of the locations; 
and determinations of their priority to develop facilities within their allocated 
budget accordingly. 
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